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DEFINITION AND CRITERIA

Idiopathic inflammatory myopathies share the
histopathologic feature of inflammation in striated
muscle. The 3 different types of idiopathic inflam-
matory myopathies that do not affect neuromuscu-
lar transmission are dermatomyositis, polymyosi-
tis, and inclusion body myositis. Specific subtypes
of the former two categories are detailed in Table
I. This article focuses on dermatomyositis with
specific mention of polymyositis when appropriate
for comparison or elucidation. Amyopathic der-
matomyositis is seen in patients who have the typ-
ical cutaneous manifestations of dermatomyositis
without clinical and/or laboratory findings of mus-
cle involvement for at least 6 months after the
onset of the rash. Inclusion body myositis is not
discussed because it is a distinct clinical entity that
does not mimic the skin or musculoskeletal find-
ings of dermatomyositis.

The classification of polymyositis and dermato-
myositis was clarified by a landmark article writ-
ten by Bohan and Peter1,2 in 1975. In their descrip-

tion of non-neurogenic myositis, the authors out-
lined the criteria for dermatomyositis and
polymyositis, and assigned a systematic way in
which to describe the probability of having the dis-
eases as definite, probable, and possible (Table II).
The criteria aid in assessing the likelihood of
patients having the disease, provide a standard by
which patients can be evaluated, and help to vali-
date patient selection and conclusions deduced
from data procured by studies. However, more
recent data on myositis-specific antibodies
(MSAs) may provide a better categorization
scheme for the future evaluation of patients.

HISTORY OF DERMATOMYOSITIS

Dermatomyositis was first noted in the litera-
ture in 1863 when Wagner3 published a description
of a patient with the disease. In the late 19th cen-
tury 4 authors independently published clinical
descriptions.4-7 The syndrome was coined der-
matomyositis, polymyositis, pseudotrichinosis,
and myositis universalis acute infectosa. Reports
in the early 20th century stress the implication that
the disease was “a reaction of the reticulo-endothe-
lial system”8-13 or associated with scleroderma,
bacterial and viral infections,14,15 systemic lupus
erythematosus and polyarteritis nodosa,16,17thyro-
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matomyositis both with and without malignan-
cy.24,42 Amyo-pathic dermatomyositis is signifi-
cantly more common in adults.

CLINICAL MANIFESTATIONS
Primary idiopathic dermatomyositis

Skin findings are the distinguishing clinical fea-
ture of dermatomyositis relative to polymyositis.
The primary, classic skin lesion is a violaceous
macular erythema distributed symmetrically. As
the disease progresses, the erythema may become
progressively poikilodermatous and indurated, the
latter secondary to mucin deposition. The pathog-
nomonic skin manifestations, occurring in approx-
imately 70% of patients, include Gottron’s
papules, which consist of violaceous papules over-
lying the dorsal interphalangeal or metacarpopha-
langeal (Fig 1), elbow, or knee joints and Gottron’s
sign, which consists of erythematous or viola-
ceous, often atrophic macules or plaques in the
same distribution. Characteristic skin lesions
include periungual telangiectases (Fig 1), the ery-
thematous/lilac heliotrope macular rash with peri-
orbital edema that involves the eyelids (Fig 2), and

toxicosis and myasthenia gravis,18,19 or vascular
disease.15,20,21Fifty percent to 60% mortality rates
were the norm.

EPIDEMIOLOGY

Dermatomyositis and polymyositis combined
(DM/PM) have incidence and prevalence rates of 1
to 10 and 10 to 60 cases per million population,
respectively.22-29 In juvenile dermatomyositis, the
incidence is 1 to 3.2 cases per million children.30,31

These figures are estimates; the true incidence and
prevalence are difficult to ascertain because of the
rarity of the disease and the lack of consistent use
of diagnostic criteria. Skin manifestations in
inflammatory myopathy have been identified in
30% to 40% of adult patients and in 95% of chil-
dren.26,32,33Many studies have found a preponder-
ance of female over male patients, commonly 1.5 to
2.0:1.0 with a higher ratio in DM/PM associated
with connective tissue disease and an equal sex
ratio in older patients with malignancy.22,24,34-41

The average age at diagnosis of DM/PM is approx-
imately 40 years, whereas that associated with
malignancy is 55 years.40,42The average adult age
distribution is 45 to 54 years of age, with the lowest
rate occurring in 15- to 24-year-old patients.24,43

Juvenile dermatomyositis has a bimodal age distri-
bution with peaks at 5 to 9 and 10 to 14 years of
age. DM/PM associated with a connective tissue
disease occurs in younger women with a higher pre-
ponderance in African-American persons, whereas
white women are predominantly affected with der-
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Table I. Classification of patients with
polymyositis or dermatomyositis

Polymyositis
Dermatomyositis
Juvenile polymyositis or dermatomyositis
Polymyositis or dermatomyositis associated with a 

connective tissue disease
Polymyositis or dermatomyositis associated with 

malignancy
Amyopathic dermatomyositis

Table II. Diagnostic criteria for
dermatomyositis1,2

1. Proximal symmetric muscle weakness, progressing 
weeks to months

2. Muscle biopsy evidence of an inflammatory 
myopathy

3. Elevation of serum muscle enzymes
4. Electromyographic features of a myopathy
5. Cutaneous eruption typical of dermatomyositis*

DefinitePM/DM: Fulfill 4 criteria
ProbablePM/DM: Fulfill 3 criteria
PossiblePM/DM: Fulfill 2 criteria 

*Criteria #5 must be one of the stated number of criteria in patients
with definite, probable, or possible dermatomyositis.

Fig 1. A pathognomonic manifestation of dermato-
myositis, Gottron’s papule, is seen overlying proximal
interphalangeal joint. Also noted are periungual telang-
iectases.
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erythematous, poikilodermatous macules distrib-
uted in a shawl distribution over the shoulders,
arms, and upper back (Fig 3).44 The heliotrope
rash, seen in 30% to 60% of patients, may selec-
tively involve the upper eyelids and may parallel
the patient’s clinical course.45 In African-
American patients, the periorbital edema may be
the only visible finding of the heliotrope rash.
Periungual telangiectases are not a specific finding
and can be seen in other connective tissue diseases.
Erythema on sun-exposed skin is seen in one third
of patients, and photosensitivity may be pre-
sent.46,47Other less common skin findings include
mechanic’s hands (Fig 4; fissured,scaly, hyperk-
eratotic, and hyperpigmentedhands),48 facial
swelling,49 acquired ichthyosis,50 cutaneous
vasculitis,51 panniculitis,52-54nasal septal perfora-
tion,55 erythroderma,56,57 lichen planus,58 porce-
lain white atrophic scars resembling Degos’

disease,59 and vesicle or bullae formation.60-62

Extremely rare associations with dermatomyositis
include follicular hyperkeratosis,63,64 mala-
coplakia,65 panniculitis,66 and papular mucinosis.67

Pruritus is a common clinical feature.The cuta-
neous involvement in dermatomyositis sometimes
waxes and wanes with treatment but in no way
reflects the severity of the associated myositis.
Moreover, the skin manifestations can continue to
worsen when the muscular manifestations have
already been alleviated with treatment.

Muscular involvement in DM/PM includes
symmetric weakness that develops over weeks to
months in proximal muscles, as evidenced by dif-
ficulty walking up stairs, getting up from a chair,
or combing one’s hair. Dysphagia and fatigue are
common symptoms secondary to pharyngeal and
neck flexor involvement, and myalgias and muscle
tenderness are also reported.26 The weakness
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Fig 2. Heliotrope rash manifests as a violaceous ery-
thema overlying upper and sometimes lower eyelids
associated with periorbital edema.

Fig 3. Erythematous, poikilodermatous macules dis-
tributed on the neck, upper back, shoulders, and arms
define the shawl sign, which is a characteristic finding
in dermatomyositis.
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lipoatrophy.77,78 Low-grade fever is a common
symptom, occurring in the majority of
patients.34,35,79Symmetric arthritis of both large
and small joints is common, with joint contrac-
tures developing secondary to persistent inflam-
mation and lack of physical therapy. Another study
correlated morphologic nailfold capillary bed vas-
culature with clinical course.80 Increased gastroin-
testinal involvement in children manifests as
decreased absorption of nutrients, decreased
esophageal motility, infarction, ulceration, perfo-
ration, hemorrhage, and pneumatosis intesti-
nalis.30,81,82Electrocardiographic abnormalities
are seen in half of all pediatric cases, manifesting
as asymptomatic conduction abnormalities or right
bundle branch block, and subclinical, decreased
ventilatory capacity is evident in the majority of
cases.81 Gower’s sign is seen in juvenile dermato-
myositis and reflects truncal weakness.83 Children
placed in the supine position roll over into the
prone position and gradually push themselves up
with their arms, using their legs as support in an
attempt to become erect.

The incidence of calcifications has been report-
ed to be 30%84 to 70%85 in the pediatric popula-
tion compared with less than 10% in adults, and its
presentation occurs on the elbows, knees, but-

waxes and wanes. Deep tendon reflexes are
unchanged, and muscular atrophy occurs late in
the course of the disease.1 The weakness is usual-
ly progressive but can be acute or gradual. Lumbar
lordosis or Trendelenburg gait can also be seen,
and the facial and bulbar muscles are usually
spared.23,47 Muscle pain in the acute form of the
disease is common.68 Falling, cardiac palpitations,
and muscular atrophy have been reported to be sta-
tistically more prevalent in polymyositis than in
dermatomyositis.42 There is no correlation
between the extent of skin disease and muscle dis-
ease activity.69 Other organ systems (ie, pul-
monary, cardiac, gastrointestinal, ophthalmologic)
can also be involved (Table III).47,70-73Interstitial
lung disease is particularly prevalent (40%-60%)
in the group of patients with myositis who have
antisynthetase antibodies, commonly referred to as
the antisynthetase syndrome (Table IV). Arthralgias
are seen in the minority of patients, and the typical
joint findings are nonerosive and nondeforming,
usually without synovitis.74 Specific clinical syn-
dromes are associated with particular autoantibod-
ies, and this relationship will be discussed later
(see “Laboratory Manifestations”).

Juvenile dermatomyositis

Juvenile dermatomyositis differs from its adult
counterpart because of clinical and histologic fea-
tures.37 Except for an increased incidence of calci-
nosis cutis in the younger population, skin lesions
are similar to those in adult dermatomyositis.
Uncommon skin manifestations in juvenile der-
matomyositis include hypertrichosis75,76 and
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Fig 4. Fissured, scaly, hyperkeratotic hands in patients
with myositis are known as mechanic’s hands.

Table III. Noncutaneous manifestations of
dermatomyositis

Respiratory manifestations:Interstitial lung disease
(bronchiolitis obliterans organizing pneumonia, inter-
stitial pneumonia, diffuse alveolar damage), aspiration
pneumonia, ventilatory insufficiency, drug-induced
reaction (secondary to methotrexate use), malignancy,
pleural effusions, opportunistic infection, pulmonary
hypertension, spontaneous pneumothorax, pulmonary
alveolar proteinosis71,296

Cardiac manifestations:Conduction abnormalities,
arrhythmias, myocarditis, congestive heart failure,
hyperkinetic state, pericardial tamponade, pericardial
effusions, pericarditis72

Gastrointestinal manifestations:Esophageal reflux,
delayed gastric emptying, dysphagia, esophageal dys-
motility, decreased intestinal motility, rectal inconti-
nence70

Ocular manifestations:Conjunctival edema, nystag-
mus, extraocular muscle imbalance, iritis, cotton-wool
spots, optic atrophy, and conjunctival pseudo-
polyposis73
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tocks, or in traumatized areas and is associated
with disease duration and activity.38,86-89The 4
types of calcium deposition include subcutaneous
(also known as tumoral or popcorn-like), superfi-
cial, intramuscular in fascial planes, and extensive
exoskeleton patterns (Fig 5). In one study attempt-
ing to determine the origin of calcinosis cutis in
juvenile dermatomyositis,90 the excretion of γ-car-
boxyglutamate (the acid form is found in calci-
nosis cutis) was increased in children with calci-
nosis relative to both children with juvenile der-
matomyositis without calcifications and children
with other connective tissue diseases. Another
study demonstrated that this calcium-binding
amino acid is increased in patients with scleroder-
ma and dermatomyositis and that its level corre-
lates with the extent of calcium deposition.91

However, oral steroids, the most widely used ther-
apy for the disease, also can cause an increased
level of γ-carboxyglutamate, so the results are sus-
pect. Moreover, it is difficult to differentiate the
cause and effect of the release of this amino acid.
Ironically, a marked reduction in osteocalcin pro-
duction, a marker of new bone formation, in chil-
dren who had never been treated with steroids

has also been demonstrated.92 The levels were
increased with the initiation of steroid therapy.
There is no association between malignancy and
juvenile dermatomyositis; reports of the two
occurring together are rare.

Amyopathic dermatomyositis

Pearson93 first suggested the term amyopathic
dermatomyositis(also called dermatomyositis sine
myositis) to describe his patients who had the typ-
ical, pathognomonic skin changes without muscle
weakness or laboratory evidence of muscle
involvement. Although most studies do not
describe patients with amyopathic dermatomyosi-
tis, it has been reported in 2% to 11%32,41,44,94of
patients with dermatomyositis.33,95,96 Common
complaints from patients with this entity are
lethargy and fatigue, pruritus, photosensitivity, and
arthralgias. Patients can manifest (1) no clinical or
laboratory findings of weakness, (2) clinical signs
without laboratory findings, or (3) laboratory find-
ings without clinical signs. This category is con-
troversial in that, by strict Bohan and Peter criteria,
patients with this presentation may have improba-
ble dermatomyositis, only fulfilling one criteria.44
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Fig 5. Calcinosis cutis in juvenile dermatomyositis is common. The 4 types include (A)
subcutaneous or popcorn-like,(B) superficial,(C) intramuscular in fascial planes, and
exoskeleton (not shown).
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dermatomyositis, often demonstrate abnormal
results without associated clinical weakness,32;
however, this is not always the case.95,104,107

Magnetic resonance imaging (MRI), although an
expensive procedure, may be warranted in
patients with possible amyopathic dermatomyosi-
tis. A study using magnetic resonance imaging
and phosphorus-31–labeled magnetic resonance
spectroscopy did not demonstrate muscle inflam-
mation at rest but did indicate abnormal muscle
metabolism during exercise in two patients with
amyopathic dermatomyositis relative to control
subjects. Two studies by Stonecipher et al105,107

demonstrated that 9 of 13 patients without muscle
enzyme elevation for 4 to 11 years and 3 of 5
patients with normal findings of muscle enzymes
levels, electromyography, and muscle biopsy
either went on to manifest muscle changes or had
MRI findings of muscular involvement.
Antinuclear antibody (ANA) is positive in some
patients; however, it is difficult to assess the pos-
sibility of systemic lupus erythematosus in
patients described in the literature because many
of the articles do not describe titer, extractable
nuclear antigen results, or a thorough clinical
evaluation. Therefore it is important to rule out
other possible connective tissue disorders in
patients who present only with skin findings.

Histopathologic findings of the skin rash represent
a sensitive but not specific indicator of the disease.
Moreover, because the skin changes of the disease
can precede the systemic symptoms by years, it is
easy to suspect that early, aggressive treatment of
the rash with steroids could prevent the consequent
myositis, and adequate patient follow-up would be
necessary to confirm the diagnosis. It is difficult to
assess the probability of systemic manifestations
developing in patients with amyopathic dermato-
myositis, but cases with lung involvement, such as
interstitial lung disease or fibrosing alveolitis, have
been reported.97,98

Up to one third of patients with primary idio-
pathic dermatomyositis initially present only with
skin changes,32,44 but characteristic systemic
weakness usually develops within 2 years from
the onset of the rash, if not earlier.91-102A study
of 50 patients with dermatomyositis from a refer-
ral dermatology practice by Rockerbie et al103

found that 56% presented with the skin changes
only (up to 51 months before weakness), whereas
weakness developed in 84% within 6 months of
onset of the eruption and 28% had simultaneous
skin involvement and muscle weakness. Clinical
studies that have included electromyography,
determination of serum muscle enzyme levels,
and muscle biopsy of patients with amyopathic
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Table IV. Myositis-specific antibodies42,161,162,297,298

Frequency in
Autoantibody Antigen myositis (%) HLA association

Antisynthetases 20-25 DR3, DRw52, DQA1

Anti-Jo-1 Histidyl-tRNA synthetase
Anti-PL-7 Threonyl-tRNA synthetase
Anti-PL-12 [I] Alanyl-tRNA synthetase
Anti-PL-12 [II] Alanyl-tRNA
Anti-OJ Isoleucyl-tRNA synthetase
Anti-EJ Glycyl-tRNA synthetase

Anti-SRP Signal recognition particle proteins <5 DR5, DRw52, DQA1
Anti-Mi-2 Nuclear helicase 5-10 DRw53, DR7, DQA1

Others
Anti-FER Elongation factor 1α
Anti-KJ Unidentified cytoplasmic protein
Anti-MAS Unidentified cytoplasmic RNA
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Dermatomyositis associated with a connective
tissue disease

A minority of patients with dermatomyositis or
polymyositis have an associated connective tissue
disease, and this has been reported in 11% to 40%
of cases.22,32,99,108,109The female-to-male ratio in
this subgroup is 9:1. Although muscle involvement
is common in connective tissue diseases alone,
myalgias and tenderness predominate and the vast
majority of patients do not have an inflammatory
myopathy.68The connective tissue diseases associ-
ated with dermatomyositis or polymyositis include
mixed connective tissue disease, scleroderma, sys-
temic lupus erythematosus, rheumatoid arthritis,
Sjögren’s syndrome, and polyarteritis nodosa.
Patients in this category must fulfill the diagnostic
criteria of two separate disorders.110,111The vast
majority of patients with overlap syndrome have
polymyositis over dermatomyositis.32,112 Muscle
biopsy specimens of myositis in patients with
overlap syndrome may be indistinguishable from
that of polymyositis or dermatomyositis1; howev-
er, often only minimal changes are noted, such as
increased interstitial connective tissue, patchy
fiber atrophy, focal accumulation of lymphocytes,
microcyst formation, sarcoplasmic degeneration,
and/or perifascicular atrophy.113-118

Whereas patients without an associated connec-

tive tissue disease present with muscle weakness
and myalgias, those with an associated disease
usually present with polyarthritis, Raynaud’s phe-
nomenon, sclerodactyly, and sicca syndrome and
later develop the traditional symptoms of myositis.
In contrast to polymyositis or dermatomyositis,
those patients with the overlap syndrome are sig-
nificantly more likely to have positive, non-myosi-
tis-associated antibodies, such as rheumatoid fac-
tor, ANA (three fourths of patients with a titer
>1:640), double-stranded DNA antibody, Scl-70
antibody, or an extractable nuclear antigen anti-
body (a majority with RNP antibody and a minor-
ity with SS-A and/or SS-B antibody).22,42 In
mixed connective tissue disease, the myositis is
usually mild; however, severe symptoms can
occur.103 A study that surveyed hospitalized
patients with systemic lupus erythematosus con-
cluded that the incidence of a true inflammatory
myopathy was approximately 8%.119,120 The
myositis in patients with overlap syndrome
responds better to corticosteroids relative to pri-
mary inflammatory myositis.121

DM/PM associated with a malignancy

The concept that either dermatomyositis or
polymyositis are paraneoplastic processes has
been a controversial subject. The association was
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Prognosis

Response to 5-y
Clinical associations steroids survival (%)

Antisynthetase syndrome: Interstitial lung disease, dyspnea, mechanic’s hands, Moderate >65
arthritis, fevers, Raynaud’s phenomenon, carpal tunnel syndrome; polymyositis >
dermatomyositis

Acute winter onset, severe polymyositis, cardiac palpitations, myalgias Poor >30
Classic dermatomyositis,V sign, shawl sign rash, cuticular overgrowth, Good >90
carpal tunnel syndrome in adults and children

Alcoholic rhabdomyolysis
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or subsequent to that of DM/PM. Two controlled
studies, one of which was population-based,39

demonstrated no statistically increased rate of
malignancy in affected patients.143 A population-
based study from Sweden implied a relative risk of
associated malignancy of 1.7 to 1.8 in patients
with polymyositis and 2.4 to 3.4 in those with der-
matomyositis.144 Unfortunately, less than 10% of
the charts were reviewed to attempt criteria classi-
fication, and more than 25% of the patients did not
have definite disease. An epidemiologic study in
Denmark implied an increased risk of malignancy
but did not attempt to confirm or classify the diag-
noses.145 A population-based, retrospective study
in Finland, which drew information from nation-
wide hospitalization records, included only
patients with definite polymyositis or dermato-
myositis and stated that all suspected patients are
routinely hospitalized for evaluation.146 This
investigation of 246 patients deduced that there
was a 6.5-fold risk of malignancy in patients with
dermatomyositis (highest in ovarian, stomach,
nonmelanoma skin, lung, and male genital organ
cancers), no increased risk in patients with
polymyositis, and no increased risk in those
patients treated with cytotoxic agents. This is the
best study to date that attempts to assess the rela-
tion between neoplasia and myositis, and more
such studies need to be done to reaffirm the asso-
ciation. The skin and histopathologic findings of
adult dermatomyositis associated with malignancy
do not differ from those of patients without malig-
nancy.147,148

LABORATORY MANIFESTATIONS
Muscle enzymes

Muscle enzymes are released when damage to
the muscle cell occurs. The following serum mus-
cle enzymes may be elevated in DM/PM: creatine
kinase (CK), serum glutamic oxaloacetic transam-
inase (SGOT), alanine aminotransferase (ALT),
lactic dehydrogenase (LDH), aspartate amino-
transferase (AST), or aldolase.149CK catalyzes the
formation of adenosine triphosphate and the dona-
tion of a phosphate group to creatine, the combi-
nation of which is used as a high-energy storage
molecule.150 The most sensitive of the skeletal
muscle enzymes, it is found in numerous organs,
and the MM subtype is most specific for skeletal
muscle.26 However the CK MB subtype, which is
usually seen as a result of cardiac muscle injury,

first raised by Stertz113 in 1916, and since then
numerous reports of malignancy-associated dis-
ease have been reported.41,60,94,100,123-132The
controversy stems from the fact that large, con-
trolled, prospective studies have never been done.
Thus case reports and smaller, retrospective stud-
ies attempting to understand the association
between the two diseases and malignancy have
often led to erroneous conclusions flawed by
referral biases, lack of proper controls, question-
able thoroughness in gathering data, lack of
sensitivity, diagnostic suspicion bias,133 poor
documentation criteria (mostly before Bohan and
Peter’s 1975 article), and retrospective review-
of-the-literature bias. Understandably, large med-
ical center settings will attract patients who are
sicker.134 Review of hospitalization records
implies incorrectly that all patients with DM/PM
were hospitalized regardless of clinical status.
Earlier articles often define patients with either
disease based on incomplete analysis of the
patients’ laboratory or test results and even lack
of muscle histopathologic diagnoses. Study coor-
dinators not blinded to patients with disease may
order more tests in search of malignancy, and the
contrary is also true. A retrospective review of the
literature not only compounds the biases
described above, but also inaccurately attempts to
draw conclusions from a self-selected patient
population that does not necessarily reflect the
true disease population.135-140Disease associated
with malignancy would tend to be reported more
often than uncomplicated cases. The risk of
malignancy in older people is independent of the
presence of muscle disease; thus there is a greater
chance that DM/PM will be associated with a
concurrent neoplasm in older patients (>45 years
of age). Amyopathic dermatomyositis has anec-
dotally been reported to be associated with
cancer; no large, controlled studies have been
done.44,105The inherent difficulty in formulating
a stringent epidemiologic study is apparent.

Literature reviews have demonstrated that cer-
tain cancers, such as ovarian in women and stom-
ach and lymphoma in men,141 are highly associat-
ed with dermatomyositis and/or polymyositis rela-
tive to the normal population.142 The most
common malignancies (eg, breast, lung, or
prostate) are often not statistically associated;
however, there are conflicting reports. The diagno-
sis of malignancy can be antecedent, concurrent,
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can be elevated in chronically stressed or regener-
ating skeletal muscle.151 Because CK is released
after physical exercise or after any trauma to mus-
cle tissue, it is not a specific marker for myositis,
although it is the one enzyme most frequently ele-
vated in muscle disease.152-154CK is used to fol-
low the clinical course of DM/PM because fluctu-
ations correlate with clinical disease status. These
changes can manifest themselves months before or
after a change in clinical course, portending
improvement or therapy failure.40,155 CK levels
may be normal in patients with concomitant CK
activity inhibitors, early in the course of myositis,
or after significant muscle atrophy.156 In healthy
African-American males, CK levels may be ele-
vated above the standards used in most testing lab-
oratories.

Aldolase (subtype A),34,157an enzyme involved
in glycolysis; LDH (isoenzymes 4 and 5), which
converts lactate to pyruvate; and the aminotrans-
ferases ALT and AST are not sensitive measures of
muscle inflammation or response to therapy, but
levels can be elevated when the CK is normal in
patients with myositis.35,37,79Moreover, combin-
ing the evaluation of the AST level (> 50 U/L),
CK/AST ratio (< 40), and CK MB fraction (> 2%)
provides a specific and sensitive diagnostic tool to
separate polymyositis from other myopathic dis-
eases.152 Carbonic anhydrase isoenzyme III is
found in slow-twitch skeletal muscle and not in the
myocardium; thus it is even more specific than
LDH or the aminotransferases in the evaluation of
myopathies.158However, the assay for this enzyme
is not widely available. 

Autoantibodies

The antibodies seen in DM/PM can be separated
into those that are and those that are not specific for
myositis. Of the non-myositis-specific antibodies,
low-titer ANA positivity occurs in the majority of
cases, despite the absence of associated connective
tissue disease.41,42,159Those with associated con-
nective tissue disease tend to have higher titer
ANAs (> 1:160). Anti-RNP, anti-PM-Scl, and anti-
Ku antibodies have been associated with myositis
in conjunction with overlap syndromes.160,161Anti-
RNP is associated with the overlap of mixed con-
nective tissue disease or systemic lupus erythe-
matosus and myositis. Patients with anti-Pm-Scl
antibody define a unique subset with scleroderma
and dermatomyositis or polymyositis.109This over-

lap syndrome consists of scleroderma usually limit-
ed to the face and hands (including Raynaud’s
phenomenon), dermatomyositis or polymyositis,
nondeforming and nonerosive arthritis, esophageal
and lung involvement, and a positive rheumatoid
factor. Anti-Ku antibodies are associated with
myositis overlap with scleroderma or systemic
lupus erythematosus.

MSAs are identified in approximately one third
of cases and are seen most commonly in dermato-
myositis or polymyositis not associated with a
malignancy and less commonly in the other
myositic processes.42,162 These antibodies are
directed against certain cytoplasmic proteins and
RNA involved in the process of protein synthesis.
An individual patient will not express more than
one MSA. These antibodies tend to precede the
onset of the myositis. It has also been shown that
the titers correlate with disease activity and that
they tend to disappear after complete remission.
There are 4 major groups of MSAs: antibodies tar-
geted against aminoacyl-transfer RNA (tRNA)
synthetase; antibodies directed against proteins of
the signal recognition particle; antibodies targeted
against Mi-2, a nuclear protein complex; and other
less common antibodies without clear disease
associations.163 Some authors have advocated the
addition of MSA status to the current classification
scheme to better characterize the immunogenetic
and clinical features of the traditional classifica-
tion scheme.42 Table IV lists some of these impor-
tant associations. Antibodies directed against Mi-2
are highly specific for dermatomyositis, whereas
antibodies directed against SRP (signal recogni-
tion particle proteins) and MAS (unidentified cyto-
plasmic RNA protein) are specific for polymyosi-
tis. Although seen in half of the patients with der-
matomyositis or polymyositis, anti-synthetase
antibodies are neither sensitive nor specific for
either disease. Antibodies directed against
endothelial cells have also been reported, and
these patients have a statistically significant
increase in interstitial lung disease.164

In juvenile dermatomyositis, ANA titers greater
than or equal to 1:160 occur in a minority of
patients, do not correlate with disease activity at
presentation, usually return to normal after suc-
cessful treatment, and are associated with the pres-
ence of immune complexes.34,35,37,84,165Relative
to controls, patients with juvenile dermatomyositis
have an increased incidence of polymyositis (PM-
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cle microvasculature in both adult and juvenile
dermatomyositis, and the degree of myofibrillar
loss correlates with capillary deposits of mem-
brane attack complexes, implying that the disease
is secondary to vasculopathy. Those patients with
complement deposits detected by muscle biopsy
have also been found to have shorter disease dura-
tion than those that do not.172 From a histologic
standpoint, there is more consistently severe vas-
cular inflammation and thrombosis in the juvenile
cohort relative to adults, and ischemia is most like-
ly the cause of the muscle damage.147,169,178,179

One study demonstrated a difference in the size of
the vessel involved in juvenile dermatomyositis
relative to adult dermatomyositis, in that the for-
mer had only small-vessel involvement, whereas
the latter had small and large (> 20 µm) vessels
involved.148 Assays of endothelial damage (factor
VIII–related peptide), intravascular thrombosis
(fibrinopeptide A), and ongoing complement
activation (C3d and C4d) are positive in this
patient population.180-182 Immunofluorescence
studies have demonstrated epidermal intercellular
immunoglobulin deposits in nailfold biopsy speci-
mens and not in normal skin, but these findings
were not found in each patient.183 Moreover, IgM
and C3 can be seen in the vessels of involved
skin.184

ETIOLOGY

Genetic factors are likely to play an important
role in dermatomyositis, although some studies
have failed to link HLA haplotype with disease.41,42

Studies of histocompatibility antigen prevalence
have demonstrated that HLA-B8, HLA-B14, HLA-
DR3, HLA-DRw52, and HLA-DQA1 are associat-
ed with dermatomyositis,23,37,47,185-187 and

1) antibody, a non-myositis-specific antibody.
There is no increase in prevalence of either non-
specific or specific antibodies in the amyopathic
dermatomyositis population.

PATHOLOGY AND IMMUNOPATHOLOGY

Histopathologic evaluation of skin lesions is sim-
ilar to that found in cutaneous lupus erythematosus
and demonstrates an increased proportion of CD4+

lymphocytes and HLA-DR+ macrophages.166

Hyperkeratosis, vacuolization of the basal ker-
atinocytes, melanin incontinence, perivascular lym-
phocytic infiltrate, increased dermal edema and
mucin deposition, acanthosis, and epidermal atro-
phy are the characteristic light microscopic find-
ings.44 Hyperkeratosis is seen in Gottron’s papules,
whereas poikilodermatous lesions have an atrophic
epidermis.

Biopsy findings of involved muscle demon-
strates the histopathology outlined in Table V.
Histopathologic examination has helped to delin-
eate the pathogenesis of dermatomyositis and to
distinguish the mechanism of tissue injury from
that of polymyositis and inclusion body myositis.
The latter two diseases are most likely a result of
cell-mediated cytoxicity,28,68,167,168whereas der-
matomyositis involves complement-mediated
microvasculopathy.147,169-175In lesional skin biop-
sy specimens of patients with dermatomyositis and
those with amyopathic dermatomyositis, but not in
patients with systemic lupus erythematosus or sub-
acute systemic lupus erythematosus, significantly
increased dermal vascular and dermoepidermal
junction C5b-9 complement deposition, vascular
fibrin deposition, endothelial injury, and vascular
ectasia are seen.176,177C5b-9 complement mem-
brane attack complex has been found in the mus-
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Table V. Pathologic changes of muscle in dermatomyositis and polymyositis167,299-303

Dermatomyositis Polymyositis

Muscular histopathology Perivascular, perifascicular inflammation Fascicular/endomysial inflammation
and atrophy, vascular damage, ischemia, without perifascicular atrophy, necrotic
segmental fiber necrosis fibers not uniformly distributed

Muscular cytopathology Higher percentage of B lymphocytes and Higher percentage of T lymphocytes T8+

CD4+ lymphocytes cells, and activated T cells with minimal 
B lymphocyte involvement

Peripheral cytopathology Decreased CD3+ and TLiSA1+ mono- Increased CD3+DR+ mononuclear cells and
nuclear cells, increased CD20+ and CD3+DR+/DR+ ratio
CD20+DR+ cells
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drug-induced disease is associated with HLA-B18,
HLA-B35, and HLA-DR4.188 Juvenile dermato-
myositis is classically associated with HLA-DR3,
but in one small study the relative risk of juvenile
dermatomyositis developing in persons heteroge-
nous for HLA-B8 was 11.5.36

Immunologic factors most likely are important
in the pathogenesis of the idiopathic inflammatory
myopathies. Autoantibodies to skeletal muscle
myoglobin or myosin in the majority of patients
with polymyositis and myositis-specific antigens
in those with DM/PM have been discussed earli-
er.189,190 Other autoimmune diseases such as
Graves disease, systemic lupus erythematosus,
Hashimoto’s thyroiditis, myasthenia gravis, juve-
nile diabetes mellitus, dermatitis herpetiformis,
and vitiligo have been associated with the inflam-
matory myopathies.191 Increased interleukin-2
receptor levels have been found on activated T
cells in dermatomyositis or polymyositis.192-194

Increased peripheral blood mononuclear cell pro-
liferation has been demonstrated in sera when
exposed to autologous and homologous muscle
homogenates in patients with myositis relative to
normal patients as well as to patients with other
myopathies or connective tissue disease without a
myopathic component.195

Environmental factors have been reported
to contribute to the cause of inflammatory
myopathies as well. Both juvenile and adult forms
of dermatomyositis have been associated with
infectious agents such as influenza A or B196-199

and hepatitis B,200,201although little scientific evi-
dence has demonstrated a virus as the causative
factor.202 Moreover, elevation of CK values in
these patients and clinical symptoms such as myal-
gia were limited to days. The possible role cox-
sackie virus plays is intriguing.203-205 One small
study hypothesized that a host response to cox-
sackie B virus could be related to the pathophysi-
ology of juvenile dermatomyositis, because there
was a statistically significant prevalence of com-
plement-fixing coxsackie B viral antibody relative
to hospitalized patients with juvenile rheumatoid
arthritis and viral syndrome, and this antibody cor-
related with the course of the illness.181 Because
specific regions of the RNA of an animal picor-
navirus, the encephalomyocarditis virus, are
homologous to one of the myositis-associated anti-
gens (histidyl-tRNA synthetase or Jo-1 antigen)
and myosin heavy and light chains, picornaviruses

are logically thought to be possible causes of
myositis.26,163,206,207One study found that 29 of
58 patients with polymyositis or dermatomyositis
had positive serologic titers for the protozoa
Toxoplasma gondii, whereas patients with sys-
temic lupus and muscular dystrophy did not have
an increased prevalence. It is difficult to assess,
however, whether Toxoplasma is a cause of
inflammatory myopathy or whether patients with
polymyositis or dermatomyositis are at increased
risk of developing this specific protozoan infec-
tion. Case reports have suggested an association
between dermatomyositis and silicone breast
implants; however, this issue remains controver-
sial.209-211

EVALUATION AND DIFFERENTIAL
DIAGNOSIS

In patients who present with dermatomyositis
or only the skin manifestations of the disease, a
thorough history, physical examination, and rou-
tine laboratory studies (chest roentgenography,
urinalysis, stool guaiac, complete blood cell count
with differential, and biochemical screen), elec-
tromyography, and muscle biopsy are a necessity.
Evaluation of all appropriate muscle enzymes
including CK, aldolase, LDH, ALT, and AST is
important because elevation of only one enzyme
can occur. Any additional tests should be ordered
as a result of an abnormal finding of the initial
evaluation. Extensive, expensive testing in search
of malignancy has proved to be of benefit only
when prompted by historical, laboratory, or physi-
cal findings.212 Biopsy is performed on a clinical-
ly affected muscle, which is usually a proximal
muscle group such as the biceps or quadriceps.
Because of the chance of sampling error, MRI can
be used to localize an affected area for biopsy;
however, some neurologists believe the additional
expense may outweigh any benefit. Care must be
taken to avoid muscles where electromyography
had already been done or where injectable anes-
thetics have been used, both of which can cause
alterations in the histopathologic features.

Electromyography is useful in differentiating a
neurogenic from a myogenic process. Electromyo-
graphy of affected muscles in dermatomyositis
demonstrates short, polyphasic motor units, long-
duration polyphasic potentials, bizarre, high-
frequency repetitive discharges and fibrillation
potentials, positive sharp waves, and insertional
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myositis is not as severe as that in the inflammato-
ry myopathies.69 Moreover, as discussed above,
biopsy of the dermatomyositis rash demonstrates
C5b-9 membrane attack complexes, whereas that
of systemic or subacute lupus erythematosus does
not. Trichinosis can cause periorbital swelling and
edema.222 HIV infection, usually at the onset of
immunodeficiency, can mimic dermatomyositis or
polymyositis.223 As discussed under “Etiology,”
other viral causes also need to be excluded.

The following drugs have been implicated
in producing a characteristic dermatomyositis
syndrome: penicillamine,188,224,226nonsteroidal
anti-inflammatory agents (nifluric acid227 and
phenylbutazone228), practolol,94 hydroxyurea,229

and provastatin.230 Most patients had definite der-
matomyositis according to the criteria shown in
Table I and had significant muscle involvement;
they all had an excellent response to steroid thera-
py. The symptoms usually began within months of
taking the medication, except for penicillamine-
induced disease, which in some cases was impli-
cated after 5 to 11 years of therapy. It is almost
impossible to rule out primary idiopathic dermato-
myositis in these patients, because removal of the
drug alone never caused reversal of the syndromes,
and most patients underwent a long steroid taper to
control the disease. 

The differential diagnosis for polymyositis is
complex, and the following list is in no way
exhaustive: infection; endocrine anomalies such as
hypothyroidism, hyperthyroidism, and Cushing’s
disease; neurologic diseases such as myasthenia
gravis, amyotrophic lateral sclerosis, and Guillain-
Barre syndrome; metabolic diseases such as
hypokalemia, hypocalcemia, and hypophos-
phatemia; and other drugs such as corticosteroids,
alcohol, and zidovudine.231

TREATMENT

Before adequate treatment regimens had been
evaluated, roughly equal numbers of patients died,
were left severely crippled, and survived the dis-
ease without significant sequelae.8 Some studies
reported a 50% mortality rate.11,232Regardless of
treatment modality, all patients with myositis
and/or calcinosis require extensive physical thera-
py to prevent joint contractures and disuse atrophy
of muscle tissue.26 This may include gentle, pas-
sive stretching and splinting in the initial stages of
the disease and more aggressive strength building

irritability.32,37,112,213-215MRI can be an indepen-
dent, contributing factor in the diagnosis of der-
matomyositis, especially in patients with normal
serum muscle enzymes and lack of proximal
muscle weakness.216 MRI findings of the inflam-
matory myopathies include subcutaneous edema,
increased water content of the muscle secondary to
inflammation, intramuscular calcium deposits, and
fatty infiltration or atrophy of the muscle.217-219

Tests for autoantibodies should be ordered in
the appropriate clinical setting, such as ANA and
extractable nuclear antigens (SS-A, SS-B, RNP,
Sm) in a patient with a suspected overlap
syndrome. Myositis-specific autoantibodies theo-
retically could provide additional information
concerning classification and prognosis.
Unfortunately, other than the anti-Jo-1 autoanti-
body, most are available only for research purpos-
es. Patients with amyopathic dermatomyositis
should undergo the same tests as those patients
with muscle weakness. However, if all tests are
negative, an MRI evaluation can be considered.
Pending the results, those patients with negative
tests and persistence of the rash for more than 2
years have been defined as having confirmed amy-
opathic dermatomyositis, whereas those patients
with the rash for more than 6 months but less than
2 years are defined as having provisional amyo-
pathic dermatomyositis.220Periodic clinical exam-
inations and testing of muscle enzymes are
warranted in this patient population.

The characteristic skin findings in combination
with muscle weakness and appropriate laboratory
data can provide straightforward evidence for the
diagnosis of dermatomyositis. Unfortunately,
many cases do not present in this manner.
Differential diagnoses of early skin manifestations
of dermatomyositis include polymorphic light
eruption, systemic lupus erythematosus, contact
dermatitis, lichen planus, seborrheic dermatitis,
psoriasis, and atopic dermatitis.221 Systemic lupus
erythematosus can be differentiated from dermato-
myositis because the former usually has a higher
titer ANA, a positive extractable nuclear antigen
test, and less pruritus. The skin manifestations of
systemic lupus erythematosus tend to involve the
malar eminences more often than the periorbital
area and the dorsal surface of the fingers between
the joints instead of the surface overlying the
joints. The rash in systemic lupus is usually more
red or pink as opposed to violaceous, and lupus
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once the muscle inflammation has subsided.84

Topical therapy consists of routine sunscreen use
for photosensitive patients and class I or II steroids
for the pruritus and inflammatory erythematous
skin changes. Treatment of calcinosis cutis is
extremely difficult, and only anecdotal reports of
diltiazem,233,234probenicid,235 warfarin,236 alu-
minum hydroxide suspension,237 EDTA,238 and
colchicine239 have been published. Surgical
debridement of calcifications can offer relief in
patients who have decreased range of motion.240

Corticosteroids

Oral steroids are the initial pharmacologic agent
for the treatment of dermatomyositis and
polymyositis. The justification for steroid usage
involves the probable cytotoxic mechanism of
polymyositis, the involvement of immune com-
plexes and complement in dermatomyositis, the
presence of autoantibodies in many patients, and
the association of inflammatory myopathies with
collagen vascular diseases.241Oral prednisone, 0.5
to 1.5 mg/kg, given in a single daily dose can be
used until serum CK has normalized, after which
the prednisone is tapered slowly over a 12-month
period.242Another regimen involves (1) oral pred-
nisone in a divided daily dose of 40 to 60 mg/day
(1-2 mg/kg in children) until the CK has normal-
ized; (2) consolidation of the prednisone into a sin-
gle daily dose, which is then reduced by one fourth
every 3 to 4 weeks only if the CK value is still nor-
mal; and (3) continuation of the prednisone until a
maintenance dose of 5 to 10 mg/day is reached, at
which time this dosage is continued for 1 year.243

Even if the CK value is within normal range, an
increase relative to a previous value indicates that
the prednisone should not be tapered and should
possibly be increased. Relying solely on CK levels
is not wise, however, because a minority of
patients can have an increase in CK without pro-
gression of muscular weakness.244 Initial treat-
ment with every-other-day steroids is not advised
because there is a higher incidence of relapse.245

The course of prednisone treatment can be divided
into monocyclic, polycyclic, and chronic poly-
cyclic, and initial relapses usually occur after 2
years of initiation of therapy.246 Objective
improvement in muscle strength is usually seen by
the third month of therapy, but, if no progress is
noted by this time, which occurs in up to 25% of
patients, other immunosuppressive therapy should

be considered.26,247One study of 113 patients with
definite myositis demonstrated that one third of
patients with a short delay to diagnosis responded
completely to prednisone, whereas no patients
with a long delay did.121 Another study demon-
strated that clinical muscle strength improvement
usually lags behind decreasing CK values.35 Initial
pulsed intravenous methylprednisolone treatment
has been used in children with good results (30
mg/kg per dose for 3 days, then as needed for 4-5
weeks), followed by oral prednisone.248-252

Long-term use of prednisone can result in
steroid myopathy, which mimics worsening der-
matomyositis and polymyositis, and both process-
es can coexist.241,253Selective atrophy of type II
muscle fibers in steroid myopathy can manifest
clinically with progressive weakness despite nor-
malization or no increase in CK values.244

Reduction of neck flexor strength is usually seen
in the natural progression of the disease and can be
used to distinguish between the two causes. A
review of the patient’s strength, other medical con-
ditions, CK levels, and prednisone dosages in the
previous 4 to 8 weeks as well as possible drug side
effects may be helpful, but a trial increase or
decrease of corticosteroids may prove diagnostic
within 2 to 8 weeks.241

Immunosuppressive and steroid-sparing
agents

Methotrexate. Methotrexate is the first-line
adjuvant therapy in dermatomyositis or poly-
myositis recalcitrant to steroids, and clinical
improvement can be seen in the majority of
patients.32,254It was first used in the treatment of
these diseases in 1971.255 In one study that used
methotrexate to treat children unresponsive to
prednisone, the dosage of 20 mg/m2 was used,
increased muscle strength occurred in all partici-
pants at a median of 35 weeks after initiation of
therapy, the CK level normalized in all 6 patients
with initially elevated levels, and almost all were
able to taper their prednisone dosage to less than 5
mg/day.256 However, in almost one third of the
participants, the drug had to be stopped because of
severe abdominal pain, elevated liver function
tests, decreased pulmonary diffusion capacity, or
opportunistic infections. Similar responses in the
adult population have also been seen.32 The
dosage should be started at 7.5 to 10 mg per week,
increasing by 2.5 mg increments up to a total
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to the usual medications.267,268Oral cyclophos-
phamide can be used at 1 to 3 mg/kg per day or
intravenous administration at 2 to 4 mg/kg per day
in conjunction with prednisone.269 The potential
side effects also make this medication less desir-
able: increased risk of malignancy (lymphoma,
leukemia, bladder carcinoma, and squamous cell
carcinoma), leukopenia, hemorrhagic cystitis,
anorexia, nausea, vomiting, alopecia, and stomati-
tis.270

Cyclosporine. Cyclosporine impairs T-cell pro-
liferation by blocking transcription of cytokine-
encoding genes (such as interleukin-2) by inhibit-
ing calcium-dependent T-cell activation.271 In the
early 1980s, cyclosporine was first used for
myositis unresponsive to conventional therapy.272

In one of the earlier studies, 14 children with long-
standing disease were able to drastically reduce or
stop their prednisone, with concomitant increase in
muscle strength.273 Cyclosporine has also been
used as a single agent for initial treatment of myosi-
tis with excellent results.274 Response to the med-
ication can be as rapid as 1 week. Dosage reported
in the literature is 2.5 to 10 mg/kg, although some
studies suggest starting at or below 5 mg/kg and
maintaining a whole blood level of 200 to 300
ng/mL.275 Cyclosporine’s many risks may limit the
use of the drug in myositis, and these include
nephrotoxicity, lymphomas, hypertension, hypertri-
chosis, gingival hyperplasia, hepatotoxicity, pares-
thesias, hyperesthesias, fatigue, and depression.270

Hydroxychloroquine

Hydroxychloroquine can be used as an adjunc-
tive treatment and has been consistently reported
to reduce the rash of dermatomyositis recalcitrant
to steroids and other treatment modalities.95,276,277

However, studies differ in specific regard to the
efficacy of hydroxychloroquine as a steroid-spar-
ing agent in the treatment of the myositis and
weakness. Daily dosage is 200 mg twice a day for
adults and 2 to 5 mg/kg per day in children. It has
been reported that hydroxychloroquine and
chloroquine can cause a myopathy that is almost
indistinguishable from inflammatory myopathies
on electromyography, but can be distinguished by
histopathologic examination of muscle tissue.112

Intravenous immunoglobulins

In a double-blind, placebo-controlled trial in
patients with therapy-resistant dermatomyositis,

dosage of 25 mg per week when given orally or 10
mg originally, increasing by 2.5 mg up to 0.5 to 0.8
mg/kg when given intravenously.243,247,255In chil-
dren 1 mg/kg or 20 mg/m2 has been used success-
fully.254,256 While the methotrexate dosage is
increased, prednisone should be tapered. Side
effects of methotrexate usage include stomatitis,
hepatic fibrosis and cirrhosis, nausea, abdominal
pain, neutropenia, pruritus, fever, pneumonitis,
and gastrointestinal symptoms.247,254One to 3 mg
of daily folic acid can be used to minimize side
effects without sacrificing efficacy. A pretreatment
liver biopsy is appropriate if the patient has under-
lying liver disease.

Azathioprine and cyclophosphamide. In one
of the few prospective, double-blind trials of drug
therapy for myositis, azathioprine plus pred-
nisolone offered long- but not short-term (< 3
months) benefit to patients with polymyositis rela-
tive to patients treated with steroids alone.257,258

The dosage is 2 to 3 mg/kg per day and can be
tapered to 1 mg/kg per day once the daily pred-
nisolone is reduced to 15 mg or less per day. The
usual dosage of azathioprine is 100 to 200 mg/day.
Monthly reductions in dosage should be done in
25-mg intervals, with the expectation of maintain-
ing the patient on a regimen of 50 mg/day. Adverse
effects include increased risk of lymphoma, nau-
sea and vomiting, hepatotoxicity, leukopenia from
bone marrow suppression, and oral ulcera-
tions.24,259Screening patients for homozygous or
heterozygous thiopurine methyltransferase defi-
ciency (occurring in 0.3% and 11% of the
Caucasian population, respectively), one of two
enzymes that catabolize azathioprine, can reduce
the chance of toxicity associated with the use of
the drug.260

Cyclophosphamide has not been as beneficial as
azathioprine in treatment of myositis. Its place in
the treatment of dermatomyositis is in cases
refractory to the above medications because it
alone does not usually treat myositis adequate-
ly.261,262However, some studies have shown ben-
efit.263,264One patient with Sjögren’s syndrome
and polymyositis benefited solely from cyclophos-
phamide.265 Cyclophosphamide has been added to
prednisone with much improvement in patients
with myositis and interstitial pulmonary dis-
ease.266 Prednisone in combination with
methotrexate and cyclophosphamide or chloram-
bucil can be used in severe disease not responding
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intravenous immunoglobulins administered at 2
gm/kg in a divided dose, once per month for 3
months, offered significant improvement in more
than 70% of patients.278,279Muscle biopsy speci-
mens taken after treatment compared with those
done before treatment demonstrated an increase in
muscle fiber diameter, increased number and
decreased size of capillaries, resolution of comple-
ment deposition on capillaries, and decreased
intercellular adhesion molecule–1 and MHC1 anti-
gens. Studies with juvenile myositis, at a dose of 1
to 2 gm/kg per day twice monthly for 9 months,
have also proved the efficacy of intravenous
immunoglobulin.280-282The purported effective-
ness most likely occurs because of decreased com-
plement deposition secondary to blockade of the
Fc receptor on vascular walls and decreased syn-
thesis of membrane attack complexes from activat-
ed C4b and C3b fragments, inhibition of T cells
from releasing cytokines and lymphokines, and
down-regulation of immunoglobulin production.
The realistic use of intravenous immunoglobulins
in patients with myositis may be limited by the
high cost of the medication.

Other treatment modalities

Total body irradiation. Total body irradiation
has been used as a last-ditch effort in severely
recalcitrant disease, although most of the informa-
tion about this mode of therapy has been culled
from case reports.283-285 Usually 15 rad is given
biweekly over a 5-week period for a total of 150
rad. The side effects include pancytopenia, death,
and lymphoma, and the treatment is certainly not
uniformly curative.286

Thymectomy. Thymectomy has been used in
only a small number of patients.287,288One case
report describes a patient who was refractory to
corticosteroids and plasmapheresis and who not
only started improving after 4 weeks of thymecto-
my, but also was off all medications within 2 years.

Plasmapheresis. Plasmapheresis reduces the
amount of circulating antibodies and cytokines; it
has also been reported to offer major or moderate
improvement in muscle weakness in case reports
of juvenile and adult dermatomyositis289,290and in
two thirds of 21 patients, most of whom had juve-
nile dermatomyositis.291 One study demonstrated
improvement in 91% of previously unresponsive
patients, but these patients were concomitantly
administered cyclophosphamide, chlorambucil,

and/or prednisone.292 However, one prospective
double-blind study demonstrated no improvement
relative to sham apheresis.293

PROGNOSIS

In an effort to delineate prognostic indicators in
dermatomyositis, studies have attempted to identi-
fy independent risk factors predicting a poor out-
come. Because more aggressive treatment with
immunosuppressive agents has become the stan-
dard of care, mortality rates have decreased signif-
icantly. In analyses of populations reflecting the
spectrum of inflammatory myositis, poor indica-
tors include recalcitrant disease, delay to diagnosis
and therapy, older age, malignancy, fever, asthe-
nia-anorexia, pulmonary interstitial fibrosis, dys-
phagia, and leukocytosis.294,295One study of 69
patients described survival rates of 83% at 1 year,
74% at 2 years, 67% at 5 years, and 55% at 9
years, with the most common causes of death
being malignancy and cardiac, pulmonary, and
iatrogenic complications. On the basis of steroid
trials per year as well as duration without
immunosuppressive therapy, myositis with associ-
ated connective tissue disease has a statistically
better prognosis than all other types of inflamma-
tory myositis.42 Determination of myositis-specif-
ic autoantibodies can also aid in placing patients
into prognostic categories. Those with anti-SRP,
anti-synthetase, and anti-Mi-2 autoantibodies have
poor, moderate, and good response to steroid ther-
apy, respectively (see Table IV). 

In juvenile dermatomyositis, initial treatment
with low-dose prednisone, late onset of treatment,
recalcitrant disease and pharyngeal involvement
are poor indicators, with two thirds of children in
this group having severe complications of calcium
deposition.33,38 In the United States, the current
mortality rate for children is 3%.79

REFERENCES

1. Bohan A, Peter JB. Polymyositis and dermatomyositis.
N Engl J Med 1975;292(part l)]:344-7.

2. Bohan A, Peter JB. Polymyositis and dermatomyositis.
N Engl J Med 1975;292(part 2):403-7.

3. Wagner E. Falleiner Seltnen Muskelkrankheit. Dtsch
Arch Heilk 1863;4:282.

4. Jackson H. A case of acute, infectious universal myosi-
tis. Boston Med Surg J 1887;116:498.

5. Unverricht H. Ueber eine eigenthumliche form von
acuter muskelentzundung mit einem der trichinose
ahnelnden krankheitsbilde. Munchener Med Wochnschrf
1887;34:488.

Kovacs and Kovacs   913



Journal of the American Academy of Dermatology
December 1998

32. Bohan A, Peter JB, Bowman RL, et al. A computer-
assisted analysis of 153 patients with polymyositis and
dermatomyositis. Medicine 1977;56:255-86.

33. Taieb A, Guichard C, Salamon R, et al. Prognosis in
juvenile dermatomyositis: a cooperative retrospective
study of 70 cases. Pediatr Dermatol 1985;2:4:275-81.

34. Sullivan DB, Cassidy JI, Petty RE, et al. Prognosis in
childhood dermatomyositis. J Pediatr 1972;80:555-63.

35. Sullivan DB, Cassidy JT, Petty RE. Dermatomyositis in
the pediatric patient. Arthritis Rheum 1977;20:327-31.

36. Pachman LM, Jonasson O, Cannon RA, et al. HLA-B8
in juvenile dermatomyositis. Lancet 1977;2:567-8.

37. Pachman LM, Cooke N. Juvenile dermatomyositis: a
clinical and immunologic study. J Pediatr 1980;96:226-
34.

38. Bowyer SL, Blane CE, Sullivan DB, et al. Childhood
dermatomyositis: factors predicting functional outcome
and development of dystrophic calcification. J Pediatr
1983;103:882-88.

39. Lakhanpal S, Bunch TW, Ilstrup DM, et al.
Polymyositis-dermatomyositis and malignant lesions:
Does an association exist? Mayo Clin Proc 1986;61:645-
53.

40. Odis CV, Medsger TA. Current management of
polymyositis and dermatomyositis. Drugs 1989;37:382-
90.

41. Duncan AG, Richardson JB, Klein JB, et al. Clinical,
serologic, and immunogenetic studies in patients with
dermatomyositis. Acta Derm Venereol (Stockh) 1990;
71:312-6. 

42. Love LA, Leff RL, Fraser DD, et al. A new approach to
the classification of idiopathic inflammatory myopathy:
myositis-specific autoantibodies define useful homoge-
nous patient groups. Medicine 1991;70:360-74.

43. Beeson PB. Age and sex association of 40 autoimmune
diseases. Am J Med 1994;96:457.

44. Euwer RL, Sontheimer RD. Amyopathic dermatomyosi-
tis (dermatomyositis sine myositis). J Am Acad Dermaol
1991;24:959-66.

45. Callen JP. Dermatomyositis. Dermatol Clin 1983;1:
461-73.

46. Woo TR, Rasmusssen J, Callen JP. Recurrent photosen-
sitive dermatitis preceding juvenile dermatomyositis.
Pediatr Dermatol 1985;3:207-12.

47. Mills JA. Dermatomyositis. In: Fitzpatrick TB, Eisen
AZ, Wolff K, et al, editors. Dermatology in general med-
icine. New York: McGraw-Hill; 1993. p. 2148-55.

48. Stahl NI, Klippel IH, Decker JL. A cutaneous lesion
associated with myositis. Ann Intern Med 1979;91:
577-8.

49. Cunningham JD, Lowry LD. Head and neck manifesta-
tions of dermatomyositis-polymyositis. Otolaryngol
Head Neck Surg 1985;93:673-7.

50. Urrutia S, Vazquez F, Requena L, et al. Acquired
ichthyosis associated with dermatomyositis. J Am Acad
Dermatol 1987;16:627-9.

51. Feldman D, Hochberg MC, Zizic TM, et al. Cutaneous
vasculitis in adult polymyositis/dermatomyositis. J
Rheumatol 1983;10:85-9.

52. Raimer SS, Solomon AR, Daniels JC. Polymyositis pre-
senting with panniculitis. J Am Acad Dermatol 1985;
13:366-9.

53. Neidenbach PJ, Sahn EE, Helton J. Panniculitis in juve-
nile dermatomyositis. J Am Acad Dermatol 1995;33:
305-7.

54. Winkelman WJ, Billick RC, Srolovitz H.

6. Wagner E. Ein Fall von acuter polymyositis. Dtsch Arch
Med 1887;40:241.

7. Hepp P. Ueber einen Fall von acuter parenchymatoser
myositis, welche geschwulste bildete und fluctuation
vortauschte. Berlin Klin Wochenschr 1887;24:389.

8. Sheldon JH, Young F, Dyke SC. Acute dermatomyositis.
Lancet 1989;1:82-4.

9. Moore C, Koch LA. Dermatomyositis: report of a case
with necropsy. Am J Dis Child 1928;35:71-81.

10. Karelitz S, Welt SK. Dermatomyositis. Am J Dis Child
1932;43:1134.

11. Steiner WR: Dermatomyositis, with report of a case
which presented a rare muscle anomaly but once
described in man. J Exper Med 1903;6:407.

12. Marcus IH, Weinstein J. Dermatomyositis: report of a
case with a review of the literature. Ann Intern Med
1935;9:406.

13. Urbach E. Dermatomyositis pseudoleucaemica. Arch
Derm Syph 1930;162:27.

14. Wolf A, Wilens SI. Dermatomyositis: a report of two
cases with complete autopsy. Am J Pathol 1936;12:235.

15. Schuermann H: Zur klinik und pathogenese der der-
matomyositis [polymyositis]. Arch Dermat Syph
1939;178:414.

16. Banks BM. Is there a common denominator in sclero-
derma, dermatomyositis, disseminated lupus erythe-
matosus, the Libman-Sacks syndrome and polyarteritis
nodosa? N Engl J Med 1941;225:433.

17. Sunde H. Dermatomyositis in children. Acta Paediatr
1949;37:287-308.

18. Dowling GB, Griffiths WJ. Dermatomyositis and pro-
gressive scleroderma. Lancet 1939;1:1424.

19. Hecht MS. Dermatomyositis in childhood. J Pediatr
1940;17:791.

20. Boeck C. Et Tilfaelde af Polymyositis acuta med
Udgang: Heibredelse Norsk Mag Laegevidensk 1891;4.
R;iv:931-40.

21. Moore C, Koch L. Dermatomyositis: report of a case
with necropsy. Am J Dis Child 1932;3:71.

22. Holden DJ, Brownell AKW, Fritzler MJ. Clinical and
serologic features of patients with polymyositis or der-
matomyositis. Can Med Assoc J 1985;132:649-53.

23. Adams-Gandhi LB, Boyd AS, King LE Jr. Diagnosis and
management of dermatomyositis. Compr Ther 1996;22:
156-64.

24. Medsger TA, Dawson WN, Masi AT. The epidemiology
of polymyositis. Am J Med 1970;48:715-23.

25. Rose AL, Walton JN. Polymyositis: a survey of 89 cases
with particular reference to treatment and prognosis.
Brain 1966;89:747-68.

26. Dalakas MC. Polymyositis, dermatomyositis, and inclu-
sion-body myositis. N Engl J Med 1991;325:1487-98.

27. Banker BQ, Engel AG. The polymyositis and dermato-
myositis syndromes. In: Engel AG, Banker BQ, editors.
Myology. New York: McGraw-Hill; 1986. p. 1385-422.

28. Whitaker JN. Inflammatory myopathy: a review of etio-
logic and pathogenetic factors. Muscle Nerve 1982;5:
573-92.

29. Benbassat J, Geffel D, Zlotnick A. Epidemiology of
polymyositis-dermatomyositis in Israel, 1960-76. Isr J
Med Sci 1980;16:197-200.

30. Paller AS. Juvenile dermatomyositis and overlap syn-
dromes. Adv Dermatol 1995;10:309-26.

31. Hanissian AS, Masi AT, Pitner SE, et al. Polymyositis and
dermatomyositis in children: an epidemiologic and clini-
cal comparative analysis. J Rheumatol 1982;9:390-4.

914 Kovacs and Kovacs



Journal of the American Academy of Dermatology
Volume 39, Number 6

Dermatomyositis presenting as panniculitis. J Am Acad
Dermatol 1990;23:127-8.

55. Martinez-Cordero E, Katona G. Nasal septal perforation
in dermatomyositis. J Rheumatol 1986;13:231-2.

56. Pierson JC, Taylor JS. Erythrodermic dermatomyositis. J
Am Acad Dermatol 1993;28:136.

57. Miyagawa S, Okazaki A, Minowa R, et al.
Dermatomyositis presenting as erythroderma. J Am
Acad Dermatol 1992;26:489-90.

58. Al-Najjar A, Reilly GD, Harrington CI.
Dermatomyositis and lichen planus: An association or
manifestation? Clin Exp Dermatol 1985;10:174-8.

59. Tsao H, Busam K, Barnhill RL, et al. Lesions resem-
bling malignant atrophic papulosis in a patient with der-
matomyositis. J Am Acad Dermatol 1997;36:317-9.

60. Kubo M, Sato S, Kitahara H, et al. Vesicle formation in
dermatomyositis associated with gynecologic malignan-
cies. J Am Acad Dermatol 1996;34:391-4.

61. Glover M, Leigh I. Dermatomyositis pemphigoides: a
case with coexistent dermatomyositis and bullous pem-
phigoid. J Am Acad Dermatol 1992;27:849-52.

62. Barrows-Wade L, Jordon RE, Axnett FC Jr. Linear IgA
bullous dermatosis associated with dermatomyositis [let-
ter]. Arch Dermatol 1992;128:413.

63. Wong KO. Dermatomyositis: a clinical investigation of
23 cases in Hong Kong. Br J Dermatol 1969;81:544.

64. Dupre A, Viraben R, Bonafe JL, et al. Zebra-like der-
matomyositis [letter]. Arch Dermatol 1981;117:63.

65. Singh M, Kaur S, Vajpayee BK, et al. Cutaneous
malakoplakia with dermatomyositis. Int J Dermatol
1987;26:190.

66. Fusade T, Belanyi P, Joly P, et al. Subcutaneous changes
in dermatomyositis. Br J Dermatol 1993;128:451.

67. Johnson BL, Horowitz IR, Charles CR, et al.
Dermatomyositis and lichen myxedematosus: a clinical,
histopathological and electron microscopic study.
Dermatologica 1973;147:109.

68. Mastaglia FL, Ojeda VJ. Inflammatory myopathies:
parts 1 and 2. Ann Neurol 1985;17:215-27, 317-23.

69. Euwer RL, Sontheimer RD. Dermatomyositis. In:
Sontheimer RD, Provost TT, editors. Cutaneous mani-
festations of rheumatic disease. Baltimore: Williams &
Wilkins; 1996. p. 73-114.

70. Vitali C, Scuito M, Rossi B. Rectal incontinence due to
an unusual localization of the myositic process in the
external sphincter of a patient with dermatomyositis.
Arthritis Rheum 1991;34:1337.

71. Tazelaar HD, Viggiano RW, Pickersgill J, et al.
Interstitial lung disease in polymyositis and dermato-
myositis. Am Rev Respir Dis 1990;141:727.

72. Yale SH, Adlakha A, Stanton MS. Dermatomyositis with
pericardial tamponade and polymyositis with pericardial
effusion. Am Heart J 1993;126:997.

73. Ibanez HE, Bardenstein DS, Korman NJ, et al.
Exuberant conjunctival pseudopolyposis in a patient
with dermatomyositis. Ann Ophthalmol 1993;25:326-7.

74. Oddis CV, Medsger TA, Cooperstein LA. A subluxing
arthropathy associated with the anti-Jo-1 antibody in
polymyositis/dermatomyositis. Arthritis Rheum
1990;33:1640.

75. Faure Fontenla MA. Severe hypertrichosis as an uncom-
mon feature of juvenile dermatomyositis. J Am Acad
Dermatol 1995;33:691.

76. Pope DN, Strimling RB, Mallory SB. Hypertrichosis in
juvenile dermatomyositis. J Am Acad Dermatol
1994;31:383-7.

77. Commens C, O’Neill P, Walker G. Dermatomyositis
associated with multifocal lipoatrophy. J Am Acad
Dermatol 1990;22:966-9.

78. Kavanagh GM, Colaco CB, Kennedy CT. Juvenile der-
matomyositis associated with partial lipoatrophy. J Am
Acad Dermatol 1993;28:348-51.

79. Pachman LM. Juvenile dermatomyositis. Pediatr Clin
North Am 1995;42:1071-98.

80. Silver RM, Maricq HR. Childhood dermatomyositis:
serial microvascular studies. Pediatrics 1989;83:278-83.

81. Pachman LM. Polymyositis and dermatomyositis in
children. In: Maddison PJ, Isenberg DA, Woo P, et al.
Oxford Textbook of rheumatology. Oxford (UK):
Oxford University Press; 1993. p. 821-8.

82. Braunstein EM, White SJ. Pneumatosis intestinalis in
dermatomyositis. Br J Radiol 1980;53:1011-2.

83. Jacobs JC. Pediatric rheumatology for the practitioner.
New York: Springer-Verlag; 1993. p. 6.

84. Pachman LM, Friedman JM, Maryjowski-Sweeney ML,
et al. Immunogenetic studies of juvenile dermatomyosi-
tis. Arthritis Rheum 1985;28:151-7.

85. Bowyer SL, Clark RAF, Ragsdale CG, et al. Juvenile
dermatomyositis: histological findings and pathogenetic
hypothesis for the associated skin changes. J Rheumatol
1986;13:753-8.

86. Martini A, Ravelli A, Viola S, et al. Calcinosis as the pre-
senting sign of juvenile dermatomyositis in a 14-month-
old boy. Helv Paediatr Acta 1987;42:181-4.

87. Orlow SJ, Watsky KL, Bolognia JL. Skin and bones. II.
J Am Acad Dermatol 1991;25:447-62.

88. Halbert AR. Juvenile dermatomyositis. Aust J Dermatol
1996;37:106-8.

89. Sartoris DJ. Clinical quiz. Appl Radiol 1997;
February:38-9.

90. Lian JB, Pachman LM, Gundberg CM, et al. Gamma-
carboxyglutamate excretion and calcinosis in juvenile
dermatomyositis. Arthritis Rheum 1982;25:1094-100.

91. Lian JB, Pachman L, Gundberg C, et al. γ−
Carboxyglutamate excretion: a marker in patients with
ectopic calcification disorders. Arthritis Rheum 1979;
22:634-5.

92. Reed A, Haugen M, Pachman L, et al. Serum osteocalcin
and chronic rheumatic diseases. J Pediatr 1990;116:574-80.

93. Pearson CM. Polymyositis and dermatomyositis. In:
McCarty DJ, editor. Arthritis. 9th ed. Philadelphia: Lea
& Febiger; 1979. p. 748.

94. Cox NH, Lawrence CM, Langtry JAA, et al.
Dermatomyositis. Arch Dermatol 1990;126:61-5.

95. Woo TY, Callen JP, Voorhees JJ, et al. Cutaneous lesions
of dermatomyositis are improved by hydroxychloro-
quine. J Am Acad Dermatol 1984;10:592-600.

96. Caro I. A dermatologist’s view of polymyositis/dermato-
myositis. Clin Dermatol 1988;6:9-14.

97. Fernandes L, Goodwill CJ. Dermatomyositis without
apparent myositis, complicated by fibrosing alveolitis. J
R Soc Med 1979;72:777.

98. Tokiyama K, Tagawa H, Yokota E, et al. Two cases of
amyopathic dermatomyositis with fatal rapidly progre-
sive interstitial pneumonitis. Ryumachi 1990;30:204.

99. Tymms DE, Webb J. Dermatomyositis and other con-
nective tissue disease: a review of 105 cases. J Rheumatol
1985;12:1140-8.

100. Fudman EJ, Schnitzer TJ. Dermatomyositis without cre-
atine kinase elevation: a poor prognostic sign. Am J Med
1986;80:329-32.

Kovacs and Kovacs   915



Journal of the American Academy of Dermatology
December 1998

124. Goh CL, Rajan VS. Dermatomyositis in a skin clinic.
Ann Acad Med 1983;12:6-12.

125. Baron M, Small P. Polymyositis/dermatomyositis: clini-
cal features and outcome in 22 patients. J Rheumatol
1985;12:283-6

126. Mola EM, Bernardo IM, Banos JG, et al.
Dermatomiositis y polimiositis: revision de 17 casos.
Rev Clin Espan 1980;159:251-5.

127. Bonnetblanc JM, Bernard P, Fayol J. Dermatomyositis
and malignancy. Dermatologica 1990;180:212-6.

128. Maekawa Y, Nakamura K, Nogami R. A case of der-
matomyositis associated with pseudomyxoma peritonei
originating from mucinous adenocarcinoma of the
appendix. J Dermatol 1992;19:420-3.

129. Cherin P, Piette JC, Herson S, et al. Dermatomyositis
and ovarian cancer: a report of 7 cases and literature
review. J Rheumatol 1993;20:1897-9.

130. Whitmore SE, Rosenshein NB, Provost TT. Ovarian can-
cer in patients with dermatomyositis. Medicine 1994;73:
153-60.

131. Whitmore SE, Watson R, Rosenshein NB, et al.
Dermatomyositis sine myositis: association with malig-
nancy. J Rheumatol 1996;23:101-5.

132. Uthman I, Vazques-Abad D, Senecal JL. Distinctive fea-
tures of idiopathic inflammatory myopathies in French
Canadians. Semin Arthritis Rheum 1996;26:447-58.

133. Fine RM. The Fine page: risk of cancer in patients with
dermatomyositis. Int J Dermatol 1993;32:22.

134. Callen JP, Hyla JF, Bole GG, et al. The relationship of
dermatomyositis and polymyositis to internal malignan-
cy. Arch Dermatol 1980;116:295-8.

135. Callen JP. Malignancy in polymyositis/dermatomyositis.
Clin Dermatol 1988;6:55-63.

136. Callen JP. Dermatomyositis and malignancy. Clin
Dermatol 1993;11:61-5.

137. Callen JP. Relationship of cancer to inflammatory mus-
cle diseases: dermatomyositis, polymyositis, and inclu-
sion body myositis. Rheum Dis Clin North Am
1994;20:943-53.

138. Callen JP. Myositis and malignancy. Curr Opin Rheum
1994;6:590-4.

139. Hilton S, Alarcon GS. Musculoskeletal syndromes asso-
ciated with malignancies. Curr Opin Rheum 1995;7:48-
53.

140. Kurzrock R, Cohen PR. Cutaneous paraneoplastic syn-
dromes in solid tumors. Am J Med 1995;99:662-71.

141. Barnes BE. Dermatomyositis and malignancy. Ann
Intern Med 1976;84:68-76.

142. Williams RC. Dermatomyositis and malignancy: a review
of the literature. Ann Intern Med 1959;50:1174-81.

143. Manchul LA, Jin A, Pritchard KI, et al. The frequency of
malignant neoplasms in patients with polymyositis-der-
matomyositis. Arch Intern Med 1985;145:1835-9.

144. Sigurgeirsson B, Lindelof B, Edhag O, et al. Risk of can-
cer in patients with dermatomyositis or polymyositis. N
Engl J Med 1992;326:363-7.

145. Chow WH, Gridley G, Mellemkjaer L, et al. Cancer risk
following polymyositis and dermatomyositis: a nation-
wide cohort study in Denmark. Cancer Causes Control
1995;6:9-13.

146. Airio A, Pukkala E, Isomaki H. Elevated cancer inci-
dence in patients with dermatomyositis: a population
based study. J Rheumatol 1995;22:1300-3.

147. Carpenter S, Karpati G. The major inflammatory
myopathies of unknown cause. Pathol Annu 1981;16:
205-37.

101. Braverman IM. Skin signs of systemic disease.
Philadelphia: WB Saunders; 1981. p. 301.

102. Winkelmann RK. The cutaneous diagnosis of dermato-
myositis, lupus erythematosus, and scleroderma. N Y
State J Med 1963;Nov 1:3080-6.

103. Rockerbie NR, Woo TY, Callen JP, et al. Cutaneous
changes of dermatomyositis precede muscle weakness. J
Am Acad Dermatol 1989;20:629-32.

104. King KE Jr, Park JH, Adams L, et al. Evaluation of mus-
cles in a patient with suspected amyopathic dermato-
myositis by magnetic resonance imaging and phosphorus-
31 spectroscopy. J Am Acad Dermatol 1994;30:137-8.

105. Stonecipher MR, Jorizzo JL, White WL, et al. Cutaneous
changes of dermatomyositis in patients with normal
muscle enzymes: Dermatomyositis sine myositis? J Am
Acad Dermatol 1993;28:951-6.

106. Park JH, Olsen NJ, King L Jr, et al. Use of magnetic res-
onance imaging and P-31 magnetic resonance spec-
troscopy to detect and quantify muscle dysfunction in
the amyopathic and myopathic variants of dermato-
myositis. Arthritis Rheum 1995;38:68-77.

107. Stonecipher MR, Jorizzo JL, Monu J, et al.
Dermatomyositis with normal muscle enzyme concen-
trations. Arch Dermatol 1994;130:1294-9.

108. Turner ML. Connective tissue diseases. Clin Plast Surg
1993;20:77-90.

109. Genth E, Mierau R, Genetzky P, et al. Immunogenetic
associations of scleroderma-related antinuclear antibod-
ies. Arthritis Rheum 1990;33:657-65.

110. Logan RG,Bandera JM, Mikkelsen WM, et al.
Polymyositis: a clinical study. Ann Intern Med 1966;
65:996-1007.

111. Barwick DD, Walton JN. Polymyositis. Am J Med
1963;35:646-60.

112. Robinson LR. AAEM case report #22: polymyositis.
Muscle Nerve 1991;14:310-5.

113. Brooke MH, Kaplan H. Muscle pathology in rheumatoid
arthritis, polymyalgia rheumatica, and polymyositis.
Arch Pathol 1972;94:101.

114. Medsger TA, Roonan GP, Moossy J, et al. Skeletal mus-
cle involvement in progressive systemic sclerosis (sclero-
derma). Arthritis Rheum 1968;11:554-68.

115. Graudal H. Myopathy in rheumatoid arthritis.
Rheumatism 1961;17:81-5.

116. Adams RD. The pathologic substratum of polymyositis.
In: Pearson CM, Mastoli FK, editors. Striated muscle.
Baltimore: Williams & Wilkins; 1973. p. 292-300.

117. Denko CW, Old JW. Myopathy in the sicca syndrome
(Sjögren’s syndrome). Am J Clin Pathol 1969;51:631-7.

118. Kovacs L. Dermatomyositis or rheumatism? Rheumatism
1961;17:86-7.

119. Tsokos GC, Moutsopoulos HM, Steinberg AD. Muscle
involvement in systemic lupus erythematosus. JAMA
1981;246:766-8.

120. Foote RA, Kimbrough SM, Stevens JC. Lupus myositis.
Muscle Nerve 1982;5:65-8.

121. Joffe MM, Love LA, Leff RL, et al. Drug therapy of the
idiopathic inflammatory myopathies: predictors of
response to prednisone, azathioprine, and methotrexate
and a comparison of their efficacy. Am J Med 1993;
94:379-87.

122. Stertz G. Polymyositis. Berlin Klin Wochenschr 1916;
53:489.

123. Vesterager L, Worm AM, Thomsen K. Dermatomyositis
and malignancy. Clin Exp Dermatol 1980;5:31-5.

916 Kovacs and Kovacs



Journal of the American Academy of Dermatology
Volume 39, Number 6

148. Kalovidouris AE, Stoesz E, Muller J, et al. Relationships
between clinical features and distribution of mononu-
clear cells in muscle of patients with polymyositis. J
Rheumatol 1988;15:1401-6.

149. Pearson CM. Patterns of polymyositis and their response
to treatment. Ann Intern Med 1963;59:827.

150. Bohlmeyer TJ, Wu AHB, Perryman MB. Evaluation of
laboratory tests as a guide to diagnosis and therapy of
myositis. Rheum Dis Clin North Am 1994;20:845-56.

151. Targoff IN. Dermatomyositis and polymyositis. Curr
Probl Dermatol 1991;3:131.

152. Hood D, Van Lente F, Estes M. Serum enzyme alter-
ations in chronic muscle disease. Am J Clin Pathol
1991;95:401-7.

153. Lott JA, Landesman PW. The enzymology of skeletal
muscle disorders. Cr Rev Clin Lab Sci 1984;20:153-90.

154. Ohta M, Itagaki Y, Itoh N, et al. Carbonic anhydrase III
in serum in muscular dystrophy and other neurological
disorders: relationship with creatine kinase. Clin Chem
1991;36:36-9.

155. Kagen LJ, Aram S. Creatine kinase activity inhibitor in
sera from patients with muscle disease. Arthritis Rheum
1987;30:213-7.

156. Gran JT, Myklebast G. Adult idiopathic polymyositis
without elevation of creatine kinase: case report and
review of the literature. Scand J Rheumatol 1993;22:94.

157. Rosalki SB. Serum enzymes in disease of skeletal mus-
cle. Clin Lab Med 1989;9:767-81.

158. Vuori J, Rasi S, Takala T, et al. Dual-label time-resolved
fluoroimmunoassay for simultaneous detection of myo-
globin and carbonic anhydrase III in serum. Clin Chem
1991;37:2087-92.

159. Barron M, Small P. Polymyositis/dermatomyositis: clin-
ical features and outcome in 22 patients. J Rheumatol
1985;12:283-6.

160. Oddis CV, Okano Y, Rudert WA, et al. Serum autoanti-
body to the nucleolar antigen PM-Scl. Arthritis Rheum
1992;35:1211-7.

161. Targoff IN. Immune manifestations of inflammatory
muscle disease. Rheum Dis Clin North Am 1994;20:
857-80.

162. Miller FW. Myositis-specific autoantibodies: touch-
stones for understanding the inflammatory myopathies.
JAMA 1993;270:1846-9.

163. Targoff IN. Immune mechanisms in myositis. Curr Opin
Rheumatol 1990;2:882-8.

164. Cervera R, Ramirez G, Fernandez-Sola J, et al. Antibodies
to endothelial cells in dermatomyositis: association with
interstitial lung disease. BMJ 1991;302:880-1.

165. Montecucco C, Ravelli A, Caporali R, et al.
Autoantibodies in juvenile dermatomyositis. Clin Exp
Rheumatol 1990;8:193-6.

166. Hausmann G, Herrero C, Cid MC, et al.
Immunopathologic study of skin lesions in dermato-
myositis. J Am Acad Dermatol 1991;25:225-30.

167. Arahata D, Engel AG. Monoclonal antibody analysis of
mononuclear cells in myopathies. I: quantitation of sub-
sets according to diagnosis and sites of accumulation
and demonstration and counts of muscle fibers invaded
by T cells. Ann Neurol 1984;16:193-208.

168. Arahata K, Engel AG. Monoclonal antibody analysis of
mononuclear cells in myopathies. IV: cell-mediated
cytotoxicity and muscle fiber necrosis. Ann Neurol
1988;23:168-73.

169. Banker BQ, Victor M. Dermatomyositis (systemic

angiopathy) of childhood. Medicine (Baltimore) 1966;
45:261-89.

170. Janis JG, Winkelmann RK. Histopathology of the skin in
dermatomyositis. Arch Dermatol 1968;97:640-50.

171. Jerusalem F, Rakusa M, Engel AG, et al. Morphometric
analysis of skeletal muscle capillary ultrastructure in
inflammatory myopathies. J Neurol Sci 1974;23:391-402.

172. Kissel JT, Halterman RK, Rammohan KW, et al. The
relationship of complement-mediated microvasculopa-
thy to the histologic features and clinical duration of dis-
ease in dermatomyositis. Arch Neurol 1991;48:26-30.

173. Banker BQ. Dermatomyositis of childhood. J
Neuropathol Exp Neurol 1975;34:46-75.

174. Whitaker JN, Engel WK. Vascular deposits of
immunoglobulin and complement in idiopathic inflam-
matory myopathy. N Engl J Med 1972;286:333-8.

175. Kissel JT, Mendell JR, Rammohan KW. Microvascular
deposition of complement membrane attack complex in
dermatomyositis. N Engl J Med 1986;314:329-34.

176. Crowson AN, Magro CM. The role of microvascular
injury in the pathogenesis of cutaneous lesions of der-
matomyositis. Hum Pathol 1996;27:15-9.

177. Mascaro JM, Hausmann G, Herrero C, et al. Membrane
attack complex deposits in cutaneous lesions of der-
matomyositis. Arch Dermatol 1995;131:1386-92.

178. Carpenter S, Karpati G, Rothman S, et al. The childhood
type of dermatomyositis. Neurology 1976;26:952-62.

179. Hiketa T, Matsumoto Y, Ohashi M, et al. Juvenile der-
matomyositis: a statistical study of 114 patients with
dermatomyositis. J Dermatol 1992;19:470-6.

180. Scott JP, Arroyave C. Activation of complement and
coagulation in juvenile dermatomyositis. Arthritis
Rheum 1987;30:572-6.

181. Christensen JL, Pachman LM, Schneiderman R, et al.
Prevalence of coxsackie B virus antibodies in patients
with juvenile dermatomyositis. Arthritis Rheum
1986;29:1365-70.

182. Pachman LM, Scott JP, Arroyave CM, et al. Juvenile der-
matomyositis (JDMS): activation of coagulation and
complement systems [abstract]. Clin Res 1983;31:796A.

183. Chen Z, Maize JC, Silver RM, et al. Direct and indirect
immunofluorescent findings in dermatomyositis. J
Cutan Pathol 1985;12:18-27.

184. Crowe WE, Bove KE, Levison JE, et al. Clinical and
pathogenetic implications of histopathology in child-
hood polydermatomyositis. Arthritis Rheum 1982;
25:126-39.

185. Reed A, Haugen M, Pachman LM, et al. 35-
Hydroxyvitamin D therapy in children with active juve-
nile rheumatoid arthritis: short-term effects on serum
osteocalcin levels and bone mineral density. J Pediatr
1991;119:657-60.

186. Appleyard ST, Dunn MJ, Dubowitz V, et al. Increased
expression of HLA ABC class I antigens by muscle
fibres in Duchenne muscular dystrophy, inflammatory
myopathy, and other neuromuscular disorders. Lancet
1985;1:361-3.

187. Goldstein R, Duvic M, Targoff IN, et al. HLA-D region
genes associated with autoantibody responses to his-
tidyl-transfer RNA synthetase [Jo-1] and other transla-
tion-related factors in myositis. Arthritis Rheum 1990;
33:1240-7.

188. Wilson CL, Bradlow A, Wojnarowska F. Cutaneous
problems with drug therapy in rheumatoid arthritis. Int J
Dermatol 1991;30:148-9.

189. Nishikai M, Homma M. Circulating autoantibody

Kovacs and Kovacs   917



Journal of the American Academy of Dermatology
December 1998

sue disease and connective tissue disease–like illnesses
after silicone gel augmentation mammoplasty. J Am
Acad Dermatol 1994;31:626-42.

211. Hanke CW, Thomas JA, Lee WT, et al. Risk assessment
of polymyositis/dermatomyositis after treatment with
injectable bovine collagen implants. J Am Acad
Dermatol 1996;34:450-4.

212. Callen JP. The value of malignancy evaluation in
patients with dermatomyositis. J Am Acad Dermatol
1982;6:253-9.

213. Barkhaus PE, Nandedkar SD, Sanders DB. Quantitative
EMG in inflammatory myopathy. Muscle Nerve
1990;13:247-53.

214. Buchthal F, Pinelli P. Muscle action potentials in
polymyositis. Neurology 1953;3:424-36.

215. Uncini A, Lange DJ, Lovelace RE, et al. Long-duration
polyphasic motor unit potentials in myopathies: a quan-
titative study with pathological correlation. Muscle
Nerve 1990;13:263-7.

216. Targoff IN, Miller FW, Medsger TA, et al. Classification
criteria for the idiopathic inflammatory myopathies.
Curr Opin Rheumatol 1997;9:527-35.

217. Adams EM, Chow CK, Premkumar A, et al. The idio-
pathic inflammatory myopathies: spectrum of MR imag-
ing findings. Radiographics 1995;15:563-74.

218. Childs ND. STIR-MRI goes past fat to detect
myopathies. Intern Med News 1997;Feb 1:37.

219. Hernandez RJ, Sullivan DB, Chenevert TL. MR imaging
in children with dermatomyositis: musculoskeletal find-
ings and correlation with clinical and laboratory find-
ings. AJR 1993;161:359-66.

220. Euwer RL, Sontheimer RD. Dermatologic aspects of
myositis. Curr Opin Rheumatol 1994;6:583.

221. Winkelmann RK. The cutaneous diagnosis of dermato-
myositis, lupus erythematosus, and scleroderma. N Y
State J Med 1963;63:3080.

222. Herrera R, Varela E, Morales G, et al. Dermatomyositis-
like syndrome caused by trichinae: report of two cases. J
Rheumatol 1985;12:782.

223. Gresh JP, Aguilar JL, Espinoza LR. Human immunode-
ficiency virus (HIV) infection-associated dermatomyosi-
tis. J Rheumatol 1989;16:1397-8.

224. Simpson NB, Golding JR. Dermatomyositis induced by
penicillamine. Acta Derm Venereol (Stockh) 1979;59:
543-4.

225. Wojnarowska F. Dermatomyositis induced by penicil-
lamine. J R Soc Med 1980;73:884-6.

226. Carroll GJ, Will RK, Peter JB, et al. Penicillamine
induced polymyositis and dermatomyositis. J Rheumatol
1987;14:995-1001.

227. Grob JJ, Collet AM, Bonerandi JJ. Dermatomyositis-like
syndrome induced by nonsteroidal anti-inflammatory
agents. Dermatologica 1989;178:58-9.

228. Curran JJ, Jamieson TW. Dermatomyositis-like syn-
drome associated with phenylbutazone therapy. J
Rheumatol 1987;14:397-8.

229. Thomas L, Ferrier E, Moulin G. Dermatomyositis-like
eruption complicating hydroxyurea therapy of chronic
myelogenous leukemia. Eur J Dermatol 1992;2:492.

230. Schalke BB, Schmidt B, Tyka K, et al. Pravastatin-asso-
ciated inflammatory myopathy. N Engl J Med 1992;
327:649-50.

231. Miller OF, Newman ED. Dermatomyositis and
polymyositis. In: Arndt KA, LeBoit PE, Robinson JK, et
al, editors. Cutaneous medicine and surgery.
Philadelphia: WB Saunders; 1996. p. 283-90.

against human myoglobin in polymyositis. JAMA 1977;
237:1842-4.

190. Wada K, Ueno S, Hazama T, et al. Radioimmunoassay
for antibodies to human skeletal muscle myosin in serum
from patients with polymyositis. Clin Exp Immunol
1983;52:297-304.

191. Wortmann RL. Inflammatory diseases of muscle and
other myopathies. In: Kelley WN, Harris ED, Ruddy S,
et al, editors. Textbook of rheumatology. Philadelphia:
WB Saunders; 1997. p. 1177-206.

192. Tokano Y, Kanai Y, Hashimoto H, et al. Soluble inter-
leukin 2 receptors in patients with polymyositis/der-
matomyositis. Ann Rheum Dis 1992;51:781-2.

193. Wolf R, Baethge BA. Interleukin-1α, interleukin-2, and
soluble interleukin-2 receptors in polymyositis. Arthritis
Rheum 1990;33:1007-14.

194. Bottazzo GF, Pujol-Borrell R, Hanafusa T, et al. Role of
aberrant HLA-DR expression and antigen presentation
in induction of endocrine autoimmunity. Lancet
1983;2:1115-8.

195. Kalovidouris AE, Pourmand R, Passo MH, et al.
Proliferative response of peripheral blood mononuclear
cells to autologous and allogeneic muscle in patients
with polymyositis/dermatomyositis. Arthritis Rheum
1989;32:446-53.

196. Mejlszenkier JD, Safran AP, Healy JJ, et al. The myosi-
tis of influenza. Arch Neurol 1973;29:441-3.

197. Dietzman DE, Schaller JG, Ray CG, et al. Acute myosi-
tis associated with influenza B infection. Pediatrics
1976;57:255-8.

198. Middleton PJ, Alexander RM, Szymanski MT. Severe
myositis during recovery from influenza. Lancet
1970;2:533-5.

199. Koch M, Brody JA, Nemo GJ, et al. Antibody levels to
parainfluenza, rubella, measles, and influenza A virus in
children with polymyositis. Arthritis Rheum 1975;18:
353-5.

200. Mihas AA, Kirby D, Kent SP. Hepatitis B antigen and
polymyositis. JAMA 1978;239:221-2.

201. Pittsley RA, Shearn MA, Kaufman L. Acute hepatitis B
simulating dermatomyositis. JAMA 1978;239:959.

202. Harati Y, Bergman EW, Niakan E. Postviral childhood
dermatomyositis in monozygotic twins. Neurology
1984;34:289.

203. Schiraldi O, Iandolo E. Polymyositis accompanying
coxsackie virus B2 infection. Infection 1978;6:32-4.

204. Gyorkey F, Cabral GA, Gyorkey PK, et al.
Coxsackievirus aggregates in muscle cells of a
polymyositis patient. Intervirology 1978;10:69-77.

205. Traver RL,Hughes GRV. Coxsackie B neutralisation
titres in polymyositis/dermatomyositis. Lancet 1977;1:
1268.

206. Targoff IN. Immune mechanisms in myositis. Curr Opin
Rheumatol 1989;1:432-42.

207. Walker EJ, Jeffrey PD. Sequence homology between
encephalomyocarditis virus protein VPI and histidyl-
tRNA synthetase supports a hypothesis of molecular
mimicry in polymyositis. Med Hypotheses 1988;25:
21-6.

208. Magid SK, Kagen IJ. Serologic evidence for acute toxo-
plasmosis in polymyositis-dermatomyositis. Am J Med
1983;75:313-20.

209. Callen JP, Tuffanelli DL, Provost TT. Collagen-vascular
disease: an update. J Am Acad Dermatol 1993;28:477-
84.

210. Houpt KR, Sontheimer RD. Autoimmune connective tis-

918 Kovacs and Kovacs



Journal of the American Academy of Dermatology
Volume 39, Number 6

232. O’Leary PA, Waisman M. Dermatomyositis. Arch
Dermatol Syphilol 1940;41:1001-9.

233. Oliveri MB, Palermo R, Mautalen C, et al. Regression of
calcinosis during diltiazem treatment in juvenile der-
matomyositis. J Rheumatol 1996;23:2152-5.

234. Dolan AL, Kassimos D, Gibson T, et al. Diltiazem
induced remission of calcinosis in scleroderma. Br J
Rheumatol 1995;34:576-8.

235. Skuterud E, Sydnes OA, Haavik TK. Calcinosis in der-
matomyositis treated with probenicid. Scand J
Rheumatol 1981;10:92-4.

236. Berger RG, Featherstone GL, Raasch RH, et al.
Treatment of calcinosis universalis with low-dose war-
farin. Am J Med 1987;83:72-5.

237. Wang WJ, Lo WI, Wong CK. Calcinosis cutis in juvenile
dermatomyositis: remarkable response to aluminum
hydroxide therapy [letter]. Arch Dermatol 1988;124:
1721.

238. Herd JK, Vaughan JH. Calcinosis universalis complicat-
ing dermatomyositis. Arthritis Rheum 1964;7:259.

239. Taborn J, Bole GG, Thompson GR. Colchicine suppres-
sion of local and systemic inflammation due to calci-
nosis universalis in chronic dermatomyositis. Ann Intern
Med 1978;89:648.

240. Ames EL, Posch JL. Calcinosis of the flexor and exten-
sor tendons in dermatomyositis: case report. J Hand Surg
[Am] 1984;9A:876-9.

241. Dalakas M. Pharmacologic concerns of corticosteroids
in the treatment of patients with immune-related neuro-
muscular diseases. Neurol Clin 1990;8:93-118.

242. Drake LA, Dinehart SM, Farmer ER, et al. Guidelines of
care for dermatomyositis. J Am Acad Dermatol 1996;
34:824-9.

243. Oddis CV, Medsger TA. Current management of
polymyositis and dermatomyositis. Drugs 1989;37:382-
90.

244. Oddis CV. Therapy of inflammatory myopathy. Rheum
Dis Clin North Am 1994;20:899-918.

245. Hoffman GS, Franck WA, Raddatz DA, et al.
Presentation, treatment, and prognosis of idiopathic
inflammatory muscle disease in a rural hospital. Am J
Med 1983;75:433-8.

246. Spencer CH, Hanson V, Singsen BH, et al. Course of
treated juvenile dermatomyositis. J Pediatr 1984;105:
399-408.

247. Kaye SA, Isenbery DA. Treatment of polymyositis and
dermatomyositis. Br J Hosp Med 1994;52:463-8.

248. Hollingsworth P, De Vere Tyndall A, Ansell BM, et al.
Intensive immunosuppression versus prednisone in the
treatment of connective tissue diseases. Ann Rheum Dis
1982;41:557-62.

249. Laxer RM,Stein LD, Petty RE. Intravenous pulse
methylprednisolone treatment of juvenile dermato-
myositis. Arthritis Rheum 1987;30:328-34.

250. Silverman ED, Myones BL, Miller JJ. Lymphocyte sub-
population alterations induced by intravenous megadose
pulse methylprednisolone. J Rheumatol 1984;11:287-
90.

251. Malleson PN. Controversies in juvenile dermatomyosi-
tis. J Rheumatol 1990;17:731-2.

252. Miller JJ. Prolonged use of large intravenous steroid
pulses in the rheumatic diseases of children. Pediatrics
1980;65:989-94.

253. Dalakas MC. Current treatment of the inflammatory
myopathies. Curr Opin Rheumatol 1994;6:595-601.

254. Fischer TJ, Rachelefsky GS, Klein RB, et al. Childhood

dermatomyositis and polymyositis. Am J Dis Child
1979;133;386-9.

255. Sokoloff MC, Goldberg LS, Pearson CM. Treatment of
corticosteroid-resistant polymyositis with methotrexate.
Lancet 1971;1:14-6.

256. Miller LC, Sisson BA, Tucker LB, et al. Methotrexate
treatment of recalcitrant childhood dermatomyositis.
Arthritis Rheum 1992;35:1143-9.

257. Bunch TW, Worthington JW, Combs JJ, et al.
Azathioprine with prednisone for polymyositis. Ann
Intern Med 1980;92:365-9.

258. Bunch TW. Prednisone and azathioprine for polymyosi-
tis. Arthritis Rheum 1981;24:45-8.

259. Wolverton SE, Wilkin JK. Systemic drugs for skin dis-
eases. Philadelphia: WB Saunders; 1991. p. 130-5.

260. Schutz E, Gummert J, Armstrong VW, et al.
Azathioprine pharmacogenetics: the relationship
between 6-thioguanine nucleotides and thiopurine
methyltransferase in patients after heart and kidney
transplantation. Eur J Clin Chem Clin Biochem
1996;34:199-205.

261. Fries JF, Sharp GC, McDevitt HO, et al.
Cyclophosphamide therapy in systemic lupus erythe-
matosus and polymyositis. Arthritis Rheum 1973;16:
154-62.

262. Cronin ME, Miller FW, Hicks JE, et al. The failure of
intravenous cyclophosphamide therapy in refractory
idiopathic inflammatory myopathy. J Rheumatol
1989;16:1225-8.

263. Bombardieri S, Hughes GRV, Neri R, et al.
Cyclophosphamide in severe polymyositis. Lancet
1989;1:1138-9.

264. Kono DH, Klashman DJ, Gilbert RC. Successful IV
pulse cyclophosphamide in refractory PM in 3 patients
with SLE. J Rheumatol 1990;17:982-3.

265. Leroy JP, Drosos AA, Yiannopoulos DI, et al.
Intravenous pulse cyclophosphamide therapy in myositis
and Sjögren’s syndrome. Arthritis Rheum 1990;33:
1579-81.

266. Al Janadi M, Smith CD, Karsh J. Cyclophosphamide
treatment of interstitial pulmonary fibrosis in
polymyositis/dermatomyositis. J Rheumatol 1989;16:
1592-6.

267. Tiliakos NA. Low-dose cytotoxic combination treatment
in intractable dermatopolymyositis [abstract]. Arthritis
Rheum 1987;30(suppl):S14.

268. Wallace DJ, Metzger AL, White KK. Combination
immunosuppressive treatment of steroid-resistant der-
matomyositis/polymyositis. Arthritis Rheum 1985;28:
590-2.

269. Clements PJ, Davis J. Cytoxic drugs: their clinical appli-
cation to the rheumatic diseases. Semin Arthritis Rheum
1986;15:231-54.

270. Wolverton SE, Wilkin JK. Systemic drugs for skin dis-
eases. Philadelphia: WB Saunders; 1991. p. 135-9.

271. Pistoia V, Buoncompagni A, Scribanis R, et al.
Cyclosporin A in the treatment of juvenile chronic
arthritis and childhood polymyositis-dermatomyositis:
results of a preliminary study. Clin Exp Rheumatol
1993;11:203-8.

272. Zabel P, Leimenstoll G, Gross WL. Cyclosporin for
acute dermatomyositis. Lancet 1984;1:343.

273. Heckmatt F, Saunders C, Peters AM, et al. Cyclosporin
in juvenile dermatomyositis. Lancet 1989;2:1063-6.

274. Dantzig P. Juvenile dermatomyositis treated with
cyclosporine. J Am Acad Dermatol 1990; 22:310-1.

Kovacs and Kovacs   919



Journal of the American Academy of Dermatology
December 1998

ment in juvenile dermatomyositis: a case report. Arch
Dermatol 1992;128:1656-7.

291. Lok C, Herson S, Roujeau JC, et al. Echanges plasma-
tiques au cours des dermatomyosites. Ann Dermatol
Venereol 1989;116:219-24.

292. Dau PC. Plasmapheresis in idiopathic inflammatory
myopathy. Arch Neurol 1981;38:544-52.

293. Miller FW, Leitman SF, Cronin ME, et al. Controlled
trial of plasma exchange and leukapheresis in
polymyositis and dermatomyositis. N Engl J Med
1992;326:1380-4.

294. Benbassat J, Gefel D, Larholt K, et al. Prognostic factors
in polymyositis/dermatomyositis. Arthritis Rheum
1985;28:249-55.

295. Maugars YM, Berthelot JMM, Abbas AA, et al. Long-
term prognosis of 69 patients with dermatomyositis or
polymyositis. Clin Exp Rheumatol 1996;14:263-74.

296. Dickey BF. Pulmonary disease in polymyositis/dermato-
myositis. Semin Arthritis Rheum 1984;14:60-76.

297. Phillips TJ, Leigh IM, Wright J. Dermatomyositis and
pulmonary fibrosis associated with anti-Jo-1 antibody. J
Am Acad Dermatol 1987;17:381-2.

298. Targoff IN, Miller FW, Medsger TA, et al. Classification
criteria for the idiopathic inflammatory myopathies.
Curr Opin Rheumatol 1997;9:527-35.

299. Miller FW, Love LA, Barbieri SA, et al. Lymphocyte
activation markers in idiopathic myositis: changes with
disease activity and differences among clinical and
autoantibody subgroups. Clin Exp Immunol 1990;81:
373-9.

300. Bertorini TE. Histopathology of the inflammatory
myopathies. In: Dalakas MC, editor. Polymyositis and
dermatomyositis. Boston: Butterworth; 1988. p. 157-94.

301. Carpenter S. Resin histology and electron microscopy in
inflammatory myopathies. In: Dalakas MC, editor.
Polymyositis and dermatomyositis. Boston: Butter-
worth; 1988. p. 195-215.

302. Dalakas MC. A classification of polymyositis and der-
matomyositis. In: Polymyositis and dermatomyositis.
Boston: Butterworth; 1988. p. 1-16.

303. Dalakas MC. Polymyositis and dermatomyositis: an
overview. In: Polymyositis and dermatomyositis.
Boston: Butterworth; 1988. p. 327-36.

275. Grau JM, Herrero C, Casademont J, et al. Cyclosporine
A as first choice therapy for dermatomyositis. J
Rheumatol 1994;21:381-2.

276. Olson NY, Lindsley CB. Adjunctive use of hydroxy-
chloroquine in childhood dermatomyositis. J Rheumatol
1989;16:1545-7.

277. Bridges BF. The rashes of dermatomyositis in a black
patient. Am J Med 1991;91:661-2.

278. Dalakas MC, Illa I, Dambrosia JM, et al. A controlled
trial of high-dose intravenous immune globulin infusions
as treatment for dermatomyositis. N Engl J Med
1993;329:1993-2000.

279. Cherin P, Piette CJ, Wechsler B, et al. Intravenous
gamma globulin as first line therapy in polymyositis and
dermatomyositis: an open study in 11 patients. J
Rheumatol 1994;21:1092-7.

280. Morita R, Nakano K, Hirano Y, et al. Dramatic effects of
high-dose intravenous gammaglobulin in each patient
with intractable dermatomyositis and polymyositis. No
To Hattatsu 1989;21:523-8.

281. Lang BA, Laxer RM, Murphy G, et al. Treatment of der-
matomyositis with intravenous gammaglobulin. Am J
Med 1991;92:169-72.

282. Sansome A, Dubowitz V. Intravenous immunoglobulin
in juvenile dermatomyositis: four-year review of nine
cases. Arch Dis Child 1995;72:25-8.

283. Engel WK, Lichter AS, Galdi AP. Polymyositis: remark-
able response to total body irradiation. Lancet 1981;1
:658.

284. Kelly JJ, Madoc-Jone H, Adelman LS, et al. Response to
total body irradiation in dermatomyositis. Muscle Nerve
1988;11:120-3.

285. Hubbard WN. Remission from polymyositis after total
body irradiation. BMJ 1982;284:1915-6.

286. Cherin P, Herson S, Coutellier A, et al. Failure of total
body irradiation in polymyositis: report of three cases.
Br J Rheumatol 1992;31:282-3.

287. Cumming WJK. Thymectomy in refractory dermato-
myositis. Muscle Nerve 1989;12:424-5.

288. Lane RJM, Hudgson P. Thymectomy for polymyositis.
Lancet 1984;1:626.

289. Henriksson KG, Sandstedt P. Polymyositis: treatment
and prognosis. Acta Neurol Scand 1982;65:280-300.

290. De Wilde A, Dispalatro FX, Geller A, et al.
Extracorporeal photochemotherapy as adjunctive treat-

920 Kovacs and Kovacs

1. c
2. e
3. a
4. b
5. c
6. a
7. a
8. c

9. b
10. a
11. a
12. a
13. d
14. d
15. d
16. e

17. c
18. a
19. b
20. a
21. c
22. d
23. b
24. b

25. d
26. c
27. a
28. d
29. b
30. a
31. c
32. e

Answers to CME examination Identification No. 898-111

November 1998 issue of the Journal of the American Academy of Dermatology

Questions 1-32, Lotti T, Ghersetich I, Comacchi C, Jorizzo JL. J Am Acad Dermatol 1998;39:667-87.



921

Directions for questions 1-16: Give single best
response.

1. In approximately what proportion of adult patients
with an inflammatory myopathy do skin manifesta-
tions develop?
a. 10% to 20%
b. 30% to 40%
c. 50% to 60%
d. 70% to 80%
e. 90%

2. Which one of the following statements is false?
a. Juvenile dermatomyositis has a bimodal age dis-

tribution.
b. Amyopathic dermatomyositis is more common

in the adult population.
c. African-Americans are predominantly affected

with dermatomyositis with or without malig-
nancy.

d. There is a female preponderance in most studies
of patients with dermatomyositis.

e. Ninety-five percent of children with an inflam-
matory myopathy have skin manifestations.

3. The most common skin manifestation in dermato-
myositis is
a. periungual telangiectases
b. erythematous-lilac heliotrope macular rash with

periorbital edema
c. Gottron’s papules and Gottron’s sign
d. erythema on sun-exposed skin
e. mechanic’s hands

4. Which of the following descriptions of muscular
signs or symptoms in patients with dermatomyosi-
tis/polymyositis (DM/PM) is true?
a. Dysphagia is an uncommon symptom.
b. Weakness is usually acute.
c. Cardiac palpitations, falling, and muscular

atrophy are more common in patients with
dermatomyositis than in those with poly-
myositis.

d. The more extensive the skin manifestations, the
worse the disease activity.

e. Deep tendon reflexes are unchanged.

5. Which of the following statements regarding juve-
nile dermatomyositis is false?
a. Electrocardiographic abnormalities are seen in

50% of all patients.
b. Gower’s sign reflects truncal weakness.
c. Low-grade fever is an uncommon symptom.

d. A marked reduction in osteocalcin production
has been demonstrated.

e. There is no association between malignancy and
juvenile dermatomyositis.

6. In specific regard to amyopathic dermatomyositis,
a. histopathologic characteristics of the skin are a

sensitive but not a specific indicator of disease.
b. incidence is approximately 25% of DM/PM cases.
c. calcium deposition occurs in the majority of

patients.
d. magnetic resonance imaging should never be

used.
e. abnormal muscle activity is never demonstrated.

7. The least likely connective tissue disease to be
associated with DM/PM is
a. systemic lupus erythematosus
b. rheumatoid arthritis
c. polyarteritis nodosa
d. mixed connective tissue disease
e. ankylosing spondylitis

8. Patients with DM/PM associated with a connective
tissue disease
a. usually have myositis that responds better

to corticosteroids than do dermatomyositis
patients without a connective tissue disease

b. demonstrate the slight female preponderance
seen in patients with dermatomyositis

c. usually present with muscle weakness and
myalgias

d. usually manifest dermatomyositis over poly-
myositis

e. are less likely to demonstrate positive non-
myositis-specific antibodies

9. Which of the following muscle enzymes is the
most sensitive indicator of DM/PM?
a. Serum glutamic-oxaloacetic transaminase
b. Serum glutamic-pyruvate transaminase
c. Alanine aminotransferase
d. Creatine kinase
e. Lactate dehydrogenase

10. Myositis-specific antibodies
a. are seen in approximately 10% of patients with

DM/PM
b. are seen more commonly in patients with

DM/PM associated with malignancy
c. do not correlate with disease activity
d. tend to precede the onset of myositis
e. are directed against nuclear proteins
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16. Indicators reflecting a poor prognosis include each
of the following except
a. asthenia-anorexia
b. myositis associated with a connective tissue dis-

ease
c. fever
d. dysphagia
e. leukocytosis

Directions for questions 17-24: For each numbered
item, choose the appropriate lettered item.

a. True
b. False

17. Muscle pain in the acute form of the disease is
common.

18. Histopathologic examination of muscle in a patient
with dermatomyositis demonstrates a fascicular/
endomysial inflammation pattern.

19. Both dermatomyositis and polymyositis have
increased CD3+ mononuclear cells in peripheral
cytopathology analysis.

20. Calcinosis cutis in the juvenile dermatomyositis pop-
ulation is associated with overall disease activity.

21. The majority of patients with dermatomyositis ini-
tially present with skin changes only.

22. Low-titer antinuclear antibody positivity occurs in
the majority of adults with DM/PM and a minority
of children with juvenile dermatomyositis.

23. Hydroxychloroquine effectively treats the dermato-
myositis rash.

24. An individual patient can express more than one
myositis-specific antibody.

Directions for questions 25-30: For each numbered
item, choose the appropriate lettered item.

a. Anti-FER autoantibody
b. Anti-Ku autoantibody
c. Anti-Jo-1 autoantibody
d. Anti-SRP autoantibody
e. Anti-Mi-2 autoantibody

25. Has the best response to steroids and best progno-
sis relative to the other myositis-specific autoanti-
bodies

26. Also known as histidyl-tRNA synthetase

27. Highly specific for polymyositis

28. Acute winter onset, severe muscle weakness and
myalgias, and cardiac palpitations

29. Mechanic’s hands, arthritis, fevers, Raynaud’s phe-
nomenon, and carpal tunnel syndrome

30. Most highly specific for dermatomyositis

11. Patients who present with dermatomyositis should
have all but one of the following tests done:
a. Chest roentgenography
b. Muscle enzymes
c. Stool guaiac
d. Urinalysis
e. Computed tomographic scan

12. Systemic lupus erythematosus (SLE) is different
from dermatomyositis in all of the following ways
except
a. SLE usually has a significantly positive antinu-

clear antibody.
b. dermatomyositis has a higher incidence of pru-

ritus.
c. SLE demonstrates C5b-9 membrane attack

complexes more frequently than does dermato-
myositis in lesional skin biopsy specimens.

d. the eruption of dermatomyositis is more viola-
ceous and less pink than that in SLE.

e. the skin manifestations of SLE tend to involve
the malar eminences more than periorbital
areas.

13. Each of the following pathologic processes should
be included in the differential diagnosis of DM/PM
except
a. trichinosis
b. HIV infection
c. hypothyroidism or hyperthyroidism
d. subacute lupus erythematosus
e. cyanide toxicity

14. Each of the following drugs has been implicated in
producing a characteristic dermatomyositis syn-
drome except
a. penicillamine
b. phenylbutazone
c. hydroxyurea
d. aspirin
e. provastatin

15. Which of the following statements is true?
a. Intravenous methylprednisone treatment has

been used in children with good results.
b. Selective atrophy of type II muscle fibers in der-

matomyositis can manifest clinically with pro-
gressive weakness.

c. In the differentiation of steroid-induced myopa-
thy from DM/PM, reduction of neck flexor
strength is usually noted in the former condi-
tion.

d. Surgical intervention in patients with severe cal-
cinosis can lead to severe complications and
should not be recommended.

e. Cyclophosphamide has been more beneficial
than azathioprine in the treatment of DM/PM.


